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PREFACE  TO  THE  FIRST  GERMAN 

EDITION 

This  booklet  contains  a  number  of  short  papers 
which  appeared  in  the  Münchener  med.  Wochenschrift 
during  the  year  1922.  The  intention  is  to  present  the 
practitioner  with  the  advances  connected  with  research 
on  the  blood  in  a  simple  form.  I  have  avoided  dis¬ 
cussions  of  theory,  and  have  laid  most  stress  on  those 
diagnostic  methods  that  can  be  carried  out  without  a 
laboratory.  I  hope  that  these  short  papers  will  stimulate 
some  of  my  colleagues  to  further  interest  in  the  subject 
of  blood  diseases. 

THE  AUTHOR. 


PREFACE  TO  THE  SECOND  GERMAN 

EDITION 

There  are  in  existence  many  large  and  small  books 
dealing  with  blood  diseases,  and  the  fact  that  a  second 
edition  of  the  present  booklet  has  been  demanded  must  be 
due  to  its  small  size  and  its  consideration  of  only  those 
subjects  that  are  of  value  to  the  practitioner.  I  have 
been  careful  not  to  increase  the  scope  of  the  book,  but, 
nevertheless,  have  tried  to  include  the  advances  of  the 
past  ten  years.  Translations  into  Spanish  and  Russian 
have  appeared. 

THE  AUTHOR. 


TRANSLATOR’S  PREFACE 

It  has  been  a  pleasure  to  translate  Professor  Mora- 
witz’  little  book,  and  I  have  attempted  to  make  clear  the 
meaning  of  the  original,  without  departing  from  an 
almost  literal  translation.  Two  footnotes  have  been 
appended  to  indicate  the  possibility  of  obtaining  certain 
staining  solutions  from  British  sources. 


A.  PINEY. 
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IN  CLINICAL  PRACTICE 


CHAPTER  I 

EXAMINATION  OF  THE  BLOOD  IN 
GENERAL  PRACTICE 

It  is  very  striking  that,  even  now,  the  methods  of 
bedside  examination  of  the  blood  are  but  rarely  used. 
The  diagnosis  “  anaemia  ”  is  often  made  on  purely 
clinical  grounds,  such  as  the  appearance  of  the  patient. 
I  must,  of  course,  admit  that  experienced  practitioners 
often  obtain  a  good  insight  into  the  nature  of  a  malady, 
even  of  a  blood  disease,  from  the  history  and  general 
characters  of  a  case.  For  example,  careful  examination 
may  enable  an  almost  certain  diagnosis  of  pernicious 
anaemia  to  be  made,  even  before  blood  examination. 
Even  so,  the  practitioner  loses  valuable  weapons  if  he 
does  not  make  use  of  at  least  some  of  the  available 
methods  of  blood  examination.  The  diagnosis 
“  anaemia  ”  and  “  chlorosis  ”  are  still  made  much  too 
frequently.  If  the  blood  were  examined  as  a  routine 
measure,  it  would  be  found  that  many  pallid  patients 
present  no  anaemia  at  all,  and  indeed  have  a  normal 
percentage  of  haemoglobin.  The  arrangement  of  the 
cutaneous  vessels  and  the  degree  of  transparency  of  the 
skin  vary  considerably  in  different  people.  Further, 
vasomotor  disturbances  can  probably  produce  pallor, 
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in  spite  of  normal  haemoglobin.  Such  “  pseudo-anaemias” 
are  quite  common,  and  are  frequently  found  among 
neuropaths,  who  may  complain  of  a  great  variety  of 
general  symptoms.  It  is  most  misleading  to  attribute 
these  complaints  to  anaemia,  simply  because  no  obvious 
cause  for  them  can  be  found.  It  is  even  worse  if  the 
practitioner  proceeds  to  treat  such  patients  with  iron, 
arsenic  or  liver.  Of  course,  the  failure  of  such  treatment 
soon  demonstrates  that  the  diagnosis  was  wrong,  but  time 
would  have  been  saved  if  the  blood  had  been  examined. 

It  must  be  emphasised  that  the  methods  of  blood 
examination  which  are  really  essential  for  the  practi¬ 
tioner  are  no  more  difficult  or  time-consuming  than 
many  of  the  other  routine  examinations,  such  as  explora¬ 
tory  needling,  estimation  of  blood  pressure,  examination 
of  urine,  etc.  The  absolutely  essential  apparatus  is 
small  in  amount  :  a  good  microscope,  a  few  staining 
solutions  and  a  hgemoglobinometer  are  the  minimum 
requirements.  Enumeration  of  the  red  corpuscles  and 
leucocytes  is  essential  for  many  purposes  ;  and  I  admit 
that  such  methods  are  not  likely  to  be  possible  in  private 
practice,  although  so  valuable  in  hospital  work.  Never¬ 
theless,  the  practitioner  can  solve  many  important  prob¬ 
lems  with  the  help  of  the  simple  methods  described  below. 

The  whole  series  of  examinations  needs  very  few  drops 
of  blood  :  these  are  obtained  by  pricking  the  lobe  of 
the  ear  or  the  pulp  of  the  finger.  A  sharp  lancet  or  a 
broken  pen-nib  serves  the  purpose,  but  Franke’s  needle, 
which  has  a  mechanical  adjustment  for  depth,  and  a 
spring  to  drive  the  needle  into  the  tissues,  is  very  good 
The  instrument  and  skin  are  cleaned  with  ether  :  alcohol 
is  less  suitable,  as  it  evaporates  too  slowly. 

Very  exact  values  for  the  blood  components,  corre¬ 
sponding  fairly  closely  to  those  in  the  circulation  as  a 
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whole,  can  be  obtained  by  Naegeli’s  method.  The  blood 
is  here  obtained  from  a  finger,  after  immersion  in  a  warm 
bath  to  produce  active  hypersemia.  For  really  correct 
investigation  of  the  colour  index,  volume  of  red  cor¬ 
puscles,  etc.,  this  technique  is  necessary,  but  for  the 
practitioner’s  purpose  it  can  be  ignored. 

Bleeding  from  the  puncture  usually  stops  spon¬ 
taneously  :  a  piece  of  court  plaster  should  then  be  put 
on.  The  puncture  should  never  be  too  small,  because 
it  is  essential  that  blood  should  well  up  spontaneously 
without  the  need  for  pressure  on  the  finger  or  ear. 

Before  puncturing  the  skin,  a  few  microscope  slides 
and  cover  glasses  should  have  been  freed  from  grease 
by  rubbing  with  ether  and  alcohol.  The  first  drop  of 
blood  that  wells  up  should  be  wiped  away,  but  the 
second  should  be  taken  on  to  a  cleaned  slide  and  covered 
with  a  cover-glass  without  pressure.  This  wet  prepara¬ 
tion  is  examined  with  various  magnifications,  the  iris 
diaphragm  being  almost  closed. 

The  very  simple  method  of  examination  of  wet  films 
of  blood  has  been  too  much  neglected  during  the  last 
decades,  because  of  the  introduction  of  dried,  stained 
films.  The  experienced  observer  can  see  a  good  deal  in 
a  wet  blood  film,  and  it  is  not  difficult  to  determine  the 
relative  proportions  of  red  corpuscles  and  leucocytes. 
Every  fairly  intense  leucocytosis  can  be  recognised, 
because  of  the  number  of  colourless  cells  in  each  field 
of  the  microscope  :  normally  these  are  scanty,  and  lie 
isolated.  The  number,  shape  and  pigmentation  of  the 
red  corpuscles  require  notice.  Decrease  in  number  is 
shown  by  the  fact  that  the  corpuscles,  instead  of  lying 
closely  packed  side  by  side,  are  separated  by  larger 
intervals.  Abnormalities  of  shape  are  easily  recognised. 

Poikilocytosis,  which  may  occur  in  any  severe  ansemia, 
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shows  itself  as  the  presence  of  oval,  pear-  and  anvil¬ 
shaped  corpuscles  among  the  normal  circular  discs.  It 
is  even  more  important  to  look  for  anisocytosis,  and 
to  notice  whether  there  are  any  unusually  large  cor¬ 
puscles  in  the  film.  Such  megalocytes  occur  most 
commonly  in  pernicious  anaemia.  If  the  presence  of 
these  elements  can  be  recognised  with  certainty,  it  may 
be  possible  to  make  a  definite  diagnosis  of  pernicious 
anaemia  in  an  otherwise  doubtful  case.  Microcytes, 
abnormally  small  corpuscles,  occur  in  a  variety  of 
anaemias,  mainly  in  severe  stages  :  their  presence  has 
not  the  same  pathognomonic  significance  as  has  that  of 
megalocytes.  If  there  is  any  difficulty  in  making  up 
one’s  mind  as  to  the  relative  size  of  the  red  corpuscles 
in  a  fluid  blood  film,  it  can  be  compared  with  a  similar 
film  of  normal  blood.  This  is  rarely  necessary  because, 
even  in  pernicious  anaemia,  the  majority  of  the  red 
corpuscles  are  of  normal  size,  and  can,  therefore,  be  used 
for  comparison. 

In  addition  to  the  shape  and  size,  the  pigmentation  of 
the  corpuscles  can  be  examined  in  wet  films.  In  some 
anaemias  the  typical  yellow-greenish  colour  of  the 
corpuscles  is  decreased,  and  these  elements  are  pale. 
Almost  all  secondary  anaemias  present  this  change,  which 
is  best  seen  in  chlorosis.  On  the  other  hand,  the  haemo¬ 
globin  content  of  the  individual  corpuscles  is  increased 
in  pernicious  anaemia  :  a  valuable  point  in  differential 
diagnosis.  It  must  be  admitted  that  such  rough  estima¬ 
tion  of  the  haemoglobin  content  requires  a  good  deal  of 
experience,  and  is  more  difficult  than  is  judging  the  size 
and  number  of  the  red  corpuscles. 

The  third  element  of  the  blood,  the  blood  platelets, 
are  clearly  seen  in  wet  films.  They  usually  form  small 
masses  and  are  rather  retractile .  Although  it  is  not 
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possible  to  form  a  definite  idea  of  the  number  of  platelets 
by  simple  examination  of  wet  films,  any  extreme 
decrease  in  number  is  shown  by  the  absence  of  the 
normally  numerous  masses  :  this  occurs  in  association 
with  a  variety  of  severe  marrow  injuries  and  in  Werlhofs 
disease. 

Finally,  it  may  be  mentioned  that  malaria  parasites 
and  pigment  in  the  corpuscles  can  be  seen  very  clearly 
in  fresh  films.  In  suspected  cases  of  relapsing  fever,  wet 
films  should  always  be  examined.  In  a  case  which  I  saw 
years  ago,  no  spirochaetes  were  found  in  stained  pre¬ 
parations,  but  in  wet  films,  irregular  oscillating  move¬ 
ments  of  the  spirochaetes  were  beautifully  shown. 

Thus,  fresh  wet  films  can  give  the  practitioner  many 
valuable  hints,  and  may  make  clear  a  diagnosis  without 
further  trouble.  Almost  every  case  of  leukaemia  can 
immediately  be  recognised,  and  often  one  is  in  a  position 
to  distinguish  secondary  from  pernicious  anaemia,  and 
very  many  other  valuable  facts  may  be  obtained. 

Immediately  after  making  the  wet  preparations,  one 
or  more  extra  films  should  be  made  ;  these  can  be 
stained  and  examined  later.  I  should  recommend  the 
practitioner  to  use  films  on  microscope  slides,  rather 
than  on  cover  glasses.  The  former  present  fewer 
technical  difficulties  in  preparation,  and  on  account  of 
the  larger  surface,  it  is  more  probable  that  some  good 
areas  will  be  found,  even  in  films  that  are  rather  poor 
because  of  insufficient  experience  in  making  them.  A 
ground  cover  glass,  held  at  an  angle  of  45  degrees,  is 
best  for  spreading  the  blood  on  the  slide,  where  it 
dries  almost  immediately  and  can  then  be  fixed  and 
stained. 

There  are  many  staining  methods,  but  only  those  that 
show  all  the  essential  features  with  the  simplest  technique 
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are  useful  to  the  practitioner.  I  particularly  recommend 
the  eosin-methylene  blue  of  Jenner-May-Gmnwald. 
More  complete,  indeed  almost  perfect,  pictures  can  be 
obtained  by  Pappenheim’s  method  of  staining  first  with 
Jenner  and  then  with  Giemsa. 

Jenner’s  method  is  especially  convenient  in  practice, 
because  no  preliminary  fixations  of  the  films  is  neces¬ 
sary.  The  stain  (obtainable  from  Grübler,  of  Leipzig  x) 
is  dissolved  in  methyl  alcohol,  which  acts  as  a  fixative 
during  the  staining  process.  Air-dried  films  are  placed 
in  the  solution  for  three  to  five  minutes,  rapidly  swilled 
with  distilled  water,  and  dried  with  filter  paper.  The 
film  is  then  ready  for  examination  with  the  oil-immersion 
lens.  If  one  wishes  to  use  Giemsa’s  solution,  the  Jenner- 
stained  film  is  swilled  with  distilled  water  and  immedi¬ 
ately  placed  in  diluted  Giemsa  solution  (2  drops  of 
staining  solution  to  each  1  c.c.  of  distilled  water)  for 
about  twenty  minutes.  Nuclear  structure  and  parasites, 
which  are  often  rather  pale  after  Jenner,  are  beautifully 
shown. 

On  the  whole,  Jenner’s  stain  give  well-coloured, 
instructive  preparations.  The  erythrocytes  are  red,  and 
all  nuclei  are  blue.  The  various  leucocyte  granules  are 
well  stained  :  the  large  granules  of  the  eosinophiles  are 
brilliant  red  ;  the  finer  ones  of  the  neutrophiles  are 
reddish-violet  ;  and  the  coarse  granules  of  the  basophiles 
are  blue- violet. 

Stained  films  can  give  much  exact  information  about 
the  exact  proportions  of  the  different  leucocytes,  which 
is  impossible  in  wet  films.  If  the  fresh  film  has  shown 
an  increase  of  leucocytes,  the  stained  one  will  demon¬ 
strate  which  variety  of  white  cell  is  responsible  for  the 
leucocytosis.  If  practically  only  lymphocytes  are  seen, 

1  In  this  country  from  any  good  firm  dealing  in  microscope  dyes  (Tr.). 
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the  diagnosis  of  lymphadenoid  leukaemia  is  fairly  certain  ; 
if  large  numbers  of  granular  cells  with  pale  oval  nuclei 
are  present,  one  would  think  of  myeloid  leukaemia,  and 
so  on.  Stained  films  enable  large  numbers  (200  or  300)  of 
leucocytes  to  be  examined,  and  so  the  proportions  in  the 
blood  can  be  found  :  this  is  the  so-called  “  leucocyte 
formula.”  1  This  may  be  of  great  diagnostic  value,  even 
although  the  absolute  number  of  white  cells  is  not 
known.  For  example,  in  a  case  of  suspected  typhoid 
fever,  well  marked  lymphocytosis  with  absence  of 
eosinophiles  would  greatly  strengthen  the  suspicion. 
Again,  if  true  asthma  is  diagnosed,  the  discovery  of  an 
increase  of  eosinophiles  would  support  the  diagnosis. 

Stained  films  can  also  show  peculiarities  in  the  red 
corpuscles,  which  may  be  invisible  or  difficult  to  detect 
in  wet  preparations.  The  haemoglobin  content  of  the 
individual  corpuscles  is  clearly  shown  in  stained  films. 
The  more  haemoglobin  a  corpuscle  contains,  the  more 
intensely  does  eosin  stain  it.  The  richly  haemoglobini- 
ferous  corpuscles  of  pernicious  anaemia  are  easily 
distinguishable  from  the  poorly  filled  ones  of  secondary 
anaemia  and  chlorosis.  The  latter  are  often  so  pale  that 
only  the  slightly  thicker  peripheral  part  stains  at  all  : 
these  are  the  so-called  pessary  forms.  Nucleated  red 
cells  are  easily  recognised  in  stained  films,  and  some¬ 
thing  of  the  nuclear  structure  can  be  determined.  Normo¬ 
blasts  have  nuclei  with  densely  packed  basi-chromatin 
in  which  it  is  sometimes  possible  to  see  a  cart-wheel 
arrangement.  The  so-called  megaloblasts,  which  appear 
mainly  in  pernicious  anaemia,  have  a  looser  nuclear 
structure. 

Polychromatophilia  has  the  same  significance  as  the 
occurrence  of  nucleated  red  cells  in  the  blood,  Jenner’s 

1  Differential  count  (Tr.). 
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solution  does  not  stain  polychromasic  corpuscles  the 
usual  shade  of  red  :  they  appear  violet,  because  they 
take  up  the  basic  methylene  blue.  Such  corpuscles  are 
to  be  regarded  as  immature  forms.  The  discovery  of 
nucleated  red  cells  or  polychromasic  corpuscles  is 
evidence  of  specially  vigorous  blood-formation. 

Lastly,  the  third  method  of  blood  examination  is  the 
estimation  of  haemoglobin,  which  is  absolutely  indis¬ 
pensable  in  practice.  No  attempt  to  replace  the  Gowers  - 
Sahli  haemoglobinometer  by  simpler  instruments  has 
been  successful.  The  Tallquist  scale  is  too  inaccurate 
for  even  the  most  modest  demands.  Wedge  haemoglobi- 
nometers  are  excellent,  but  are  dearer  and  more  difficult 
to  use  than  the  Gowers-Sahli  model. 

Haemoglobinometry  shows  whether  or  no  a  patient  is 
anaemic  ;  it  enables  us  to  determine  the  intensity  of  an 
anaemia,  but  not  its  nature  :  only  microscopic  examina¬ 
tion  of  the  blood  can  do  this. 

Thus,  the  three  methods  of  examination  are  closely 
inter-related  :  each  supplements  the  other.  With  their 
help  the  practitioner  will  usually  be  able  to  determine 
the  nature  of  a  blood  disease,  even  in  his  consulting 
room. 


CHAPTER  II 


THE  DIAGNOSIS  OF  PERNICIOUS 
(BIERMER’S)  ANAEMIA 

Pernicious  anaemia  is  the  commonest  of  the  severe 
blood  diseases.  I  see  about  twenty  cases  annually. 
This  relatively  great  frequency  justifies  a  discussion  of 
the  diagnostic  features,  because  the  disease  is  of  import¬ 
ance  to  the  practitioner. 

Incidentally,  I  do  not  believe,  as  many  do,  that 
pernicious  anaemia  has  become  commoner  in  the  last 
decades  (excluding  the  period  immediately  after  the 
war)  :  the  apparent  increase  is  due  to  better  methods 
of  diagnosis,  which  enable  us  to  recognise  the  disease 
early.  It  must  be  emphasised  that  the  disease  should 
be  recognised  before  the  anaemia  has  reached  that 
intensity  which  is  characteristic  of  the  later  stages. 

An  exact  blood  examination  is  essential  for  the  definite 
demonstration  of  the  nature  of  an  anaemia,  but  I  may 
say  that,  in  the  majority  of  cases  of  pernicious  anaemia, 
I  have  been  able  to  make  a  diagnosis  with  a  considerable 
degree  of  certainty,  even  before  the  blood  was  examined. 

The  patient’s  first  symptoms  may  arise  many  years 
before  anaemia  develops.  Quite  frequently,  gastro¬ 
intestinal  disorders  occur,  for  example,  epigastric 
discomfort  and  pain,  sensations  of  distension  and,  less 
commonly,  diarrhoea.  More  detailed  examination  always 
shows  achylia  gastrica,  usually  with  normal  or  excessive 
motility  of  the  stomach.  The  appetite  is  not  as  a  rule 
upset :  a  fairly  good  state  of  nutrition,  with  plentiful 
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subcutaneous  fat,  is  the  rule,  even  in  the  later  stages. 
Achylia  gastrica  is  so  regularly  found  in  pernicious 
anaemia  that  detection  of  free  acid  should  make  one  cast 
very  grave  doubts  on  that  diagnosis.  Certainly,  all  the 
200  cases  of  which  I  have  records  have  shown  achylia 
gastrica. 

Admittedly,  vague  dyspeptic  symptoms,  even  if 
associated  with  achylia  gastrica,  will  not  excite  a 
suspicion  of  pernicious  anaemia  unless  other  indications 
of  the  disease  are  present.  Among  the  phenomena 
which  may  be  observed  in  the  early  stages,  I  should 
include  Hunterian  glossitis,  which  is  a  peculiar  change 
in  the  tongue,  manifesting  itself  by  intermittent  pain 
and  burning  sensations  in  that  organ.  Occasionally  the 
buccal  mucosa  is  similarly  affected,  and  eating  becomes 
very  uncomfortable.  The  tongue  shows  red  spots  and 
even  vesicles,  which  often  lose  their  epithelial  covering. 
The  filiform  and  fungiform  papillse  are  often  poorly 
developed,  and  such  a  tongue  may  be  quite  smooth  and 
polished  ;  there  is  no  furring  at  all. 

I  should  regard  the  importance  of  glossitis  in  the  diag¬ 
nosis  of  pernicious  anaemia  as  being  considerable.  On 
several  occasions,  my  attention  has  been  called  to  the 
possibility  of  pernicious  anaemia  by  complaints  of  burning 
sensations  on  the  tongue,  at  a  time  when  there  was  no 
obvious  anaemia.  Nevertheless,  there  are  cases  which 
never  show  glossitis  at  any  stage  of  their  malady  ;  and 
there  may  also  be  no  abnormality  of  the  papillae. 

A  third  symptom  which  I  have  often  found  quite 
early  is  complaint  of  paraesthesiae  in  the  upper  and  lower 
extremities.  No  objective  changes  can  be  found  in  the 
nervous  system,  and  the  reflexes  are  normal. 

Glossitis,  if  combined  with  gastro-intestinal  and 
nervous  symptoms,  must  make  one  think  of  pernicious 
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anaemia.  Further  examination  for  the  detection  of  other 
signs  is  then  essential. 

The  facies  in  many  cases  of  pernicious  anaemia  is 
quite  characteristic :  a  delicate,  suffering  look  (Naegeli) 
and  a  yellowish  pallor,  which  is  quite  different  from  the 
absolute  paleness  of  most  other  anaemias.  The  yellowish 
colour  resembles  slight  icterus,  and  is,  indeed,  caused 
by  increase  of  bile  pigments  in  the  tissue  fluids.  The 
increase  is  so  slight  that  it  does  not  lead  to  pigmentation 
of  the  sclerae  or  excretion  of  bile  (bilirubin)  in  the  urine. 
Nevertheless,  the  urine  is  always  dark,  even  in  severe 
cases  :  this  is  an  important  difference  between  per¬ 
nicious  anaemia  on  the  one  hand  and  chlorosis  and 
secondary  anaemias  on  the  other.  The  yellowish  colour 
is  not  of  equal  intensity  in  all  stages  of  the  disease  :  it  is 
least  during  remissions,  and  is  only  slightly  marked 
during  the  early  stages  of  the  malady.  This  clearly  is 
due  to  variations  in  the  intensity  of  the  haemolytic 
processes. 

Lastly,  tenderness  over  the  sternum,  particularly  its 
lower  half,  may  occur  quite  early.  This  is  practically 
never  spontaneous  pain  ;  it  can  be  elicited  only  by 
pressure. 

If  these  phenomena  are  borne  in  mind  one  will  often 
be  led  to  perform  a  crucial  blood  count  at  a  stage  when 
anaemia  (that  is,  reduction  of  haemoglobin)  is  only  just 
detectable.  I  have  been  able  to  make  the  diagnosis  at 
a  time  when  the  haemoglobin  was  between  70  and  80 
per  cent.  ;  Naegeli  has  done  the  same  when  the  haemo¬ 
globin  was  practically  normal.  Admittedly,  patients  do 
not  usually  seek  advice  until  a  later  stage. 

Blood  examination  reveals  a  very  characteristic  pic¬ 
ture  in  most  cases.  In  wet  films,  variations  in  size  of  the 
red  corpuscles  is  most  striking.  Megalocytes  in  small 
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or  large  numbers  are  present :  these  are  of  normal  shape, 
but  greater  size,  than  ordinary  erythrocytes,  although 
their  haemoglobin  content  shows  no  sign  of  decrease. 
Without  enumeration,  it  can  be  seen  that  the  leucocytes 
are  scanty,  and  often  the  number  of  platelets  is  low. 

Details  are  better  seen  in  stained  preparations.  The 
corpuscles  are  intensely  red  with  Jenner’s  solution  :  this 
is  a  sign  of  normal  or  excessive  amounts  of  haemoglobin 
in  them.  Occasionally,  nucleated  red  cells  can  be  found, 
but  the  discovery  of  such  elements  is  not  of  itself  char¬ 
acteristic  of  pernicious  anaemia.  The  presence  of  so- 
called  megaloblasts,  with  large  nuclei  in  which  the 
chromatin  network  is  tenuous  is,  however,  a  fresh  and 
valuable  support  for  a  diagnosis  of  pernicious  anaemia. 
Among  the  non-nucleated  red  corpuscles  Jenner’s  stain 
often  shows  elements  which  are  not  purely  red,  but 
violet :  this  is  polychromatophilia.  These  corpuscles 
are  to  be  regarded  as  being  immature.  More  rarely 
erythrocytes  with  blue  stippling  are  found  :  these  have 
the  same  significance  as  the  polychromasic  ones. 

Examination  of  the  leucocytes  in  stained  films  usually 
shows  an  increase  of  mononuclear  elements,  particularly 
of  lymphocytes.  This  increase  is  only  relative  and  is 
caused  by  diminution  in  the  number  of  neutrophile 
leucocytes,  which  often  show  much  contorted  nuclei 
( hypersegmentation ) . 

It  must  not  be  supposed  that  all  these  features  will 
be  found  at  every  blood  examination.  Nucleated  red 
cells  are  absent  in  some  cases,  even  in  advanced  stages 
of  the  disease.  The  most  frequent  and  important  finding 
is  megalocytosis  or  macrocytosis.  If  definite  megalo- 
cytes,  rich  in  pigment,  are  found,  the  diagnosis  of 
pernicious  anaemia  can  be  made  with  almost  complete 
certainty. 
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The  diameter  of  megalocytes  is  12  microns  or  more  ; 
that  of  normal  corpuscles  is  7  to  8  microns.  Corpuscles 
less  than  6  microns  in  diameter  are  termed  microcytes. 

Obviously  it  is  usually  possible  to  make  the  diagnosis 
on  the  clinical  findings  together  with  examination  of 
stained  films.  It  is,  of  course,  better  to  complete  the 
picture  by  enumerating  the  red  corpuscles  and  leuco¬ 
cytes,  together  with  a  haemoglobin  estimation.  These 
methods  will  give  us  a  valuable  information  as  to  the 
intensity  of  the  anaemia.  Further,  the  ratio  of  haemo¬ 
globin  to  the  number  of  red  corpuscles  increases  the 
accuracy  of  our  knowledge  of  the  haemoglobin  content  of 
the  individual  corpuscle.  If.  for  example,  there  are  only 
two  million  corpuscles  but  50  per  cent,  of  haemoglobin, 
it  is  clear  that  the  haemoglobin  content  of  the  individual 
corpuscle  is  above  normal,  and  therefore  the  so-called 
colour  index  is  above  1*0.  The  determination  of  the 
colour  index  is  important,  because  there  is  no  common 
malady,  other  than  pernicious  anaemia,  in  which  this 
sign  occurs.  Even  if  the  colour  index  is  not  raised,  the 
diagnosis  of  pernicious  anaemia  need  not  be  given  up 
at  once.  First,  because  errors  quite  commonly  occur 
in  the  determination  of  the  index ;  and  secondly, 
because  there  are  stages  in  pernicious  anaemia  when  the 
colour  index  is  1-0  or  even  lower.  Indeed,  some  cases 
may  show  this  phenomenon  throughout  their  course, 
although  this  is  distinctly  rare. 

Enumeration  of  the  leucocytes  show  that  they  are 
decreased  :  such  leucopenia  is  characteristic  of  per¬ 
nicious  anaemia,  and  a  case  of  anaemia  with  leucocytosis 
is  not  likely  to  be  this  disease. 

Other  symptoms  of  pernicious  anaemia  are  of  less 
importance  ;  some,  such  as  retinal  haemorrhages  and 
anaemic  bruits,  belong  to  the  late  stages,  and  are  incon- 
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stant.  (Edema  is  not  rare  in  the  advanced  form,  but 
swelling  of  the  liver  and  spleen  is  commoner.  The 
splenomegaly  is  not  usually  great,  and  is  absent  in 
about  half  the  cases.  Rises  of  temperature,  often  in 
association  with  deterioration  of  the  general  condition, 
are  probably  due  to  B.  coli  infection  of  the  urinary 
tract,  which  is  very  common  in  pernicious  anaemia,  but 
this  gives  rise  to  very  few  symptoms. 

It  used  to  be  supposed  that  involvement  of  the  nervous 
system  was  a  rare  and  rather  late  complication  of 
pernicious  anaemia,  but  it  is  now  known  that  it  is  quite 
frequent,  and  may  develop  relatively  early.  Sometimes 
the  signs  are  so  pronounced  as  completely  to  overshadow 
the  anaemia.  There  are,  of  course,  many  patients  whose 
nervous  system  remains  intact  throughout  the  illness. 
In  the  majority,  paraesthesiae  develop  sooner  or  later, 
and  more  severe  sensory  and  motor  changes  may  occur, 
particularly  in  the  lower  extremities.  The  most  char¬ 
acteristic  feature  of  this  “  column  ”  disease  of  the  cord 
in  pernicious  anaemia  is  a  mixture  of  tabetic  symptoms 
with  others  suggestive  of  a  pyramidal  lesion.  Thus, 
sometimes  ataxic  symptoms  predominate,  sometimes 
spastic  ones.  If  ataxia  is  accompanied  by  disappearance 
of  tendon-reflexes  and  the  presence  of  a  positive  Babinski 
sign,  pernicious  anaemia  should  be  suspected.  Even  in 
the  absence  of  noteworthy  anaemia,  this  statement  should 
be  remembered. 

Although  the  diagnostic  features  of  pernicious  anaemia 
are  fairly  clearly  defined,  experience  has  shown  that  the 
malady  is  often  overlooked,  even  when  well  marked. 
The  disease  is  still  too  little  known.  As  far  as  my 
experience  goes,  I  have  found  the  malady  most  com¬ 
monly  confused  with  secondary  anaemia,  particularly 
that  associated  with  cancer.  This  is,  of  course,  quite 
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easy  ;  dyspeptic  symptoms,  absence  of  free  acid  in  the 
stomach  and  the  fairly  advanced  age  of  the  patient  are 
characters  common  to  both  maladies.  Careful  examina¬ 
tion  enables  a  definite  diagnosis  to  be  made.  The 
anaemia  of  cancer  has  the  characters  of  secondary 
anaemia ;  the  patient’s  colour  is  pale,  without  any 
icteric  tinge  ;  the  urine  is  usually  pale ;  in  the  blood 
the  paucity  of  haemoglobin  is  noticeable,  and  the  colour 
index  is  low.  Megaloblasts  and  megalocytes  are  absent, 
and  if  nucleated  red  cells  are  present  they  have  the 
characters  of  normoblasts.  The  number  of  neutrophile 
polymorphs  is  increased  as  a  general  rule.  These  are 
some  of  the  most  important  features  in  differential 
diagnosis.  The  great  value  of  radiographic  examination 
of  the  stomach  and  the  testing  of  the  faeces  for  occult 
blood  need  only  to  be  mentioned.  Less  commonly, 
confusion  with  other  forms  of  secondary  anaemia  occurs, 
e.g.,  that  of  tuberculosis.  Here  the  irregularly  remitting 
fever  should  influence  the  diagnosis,  but  it  must  not 
be  forgotten  that  pyrexia  of  this  type  may  occur  in 
pernicious  anaemia. 

I  have  once  seen  confusion  with  chronic  endocarditis  : 
a  systolic  bruit,  splenomegaly,  anaemia  and  slight 
pyrexia  were  the  phenomena  that  should  have  suggested 
endocarditis.  The  similarity  of  the  two  pictures  may 
be  well  marked,  particularly  because  in  pernicious 
anaemia  diastolic  bruits  may  occur,  as  has  been  confirmed 
by  excellent  observers.  Detailed  blood  examination 
clearly  shows  the  difference  between  secondary  anaemia 
(no  megalocytes,  and  poorly  haemoglobiniferous  red 
corpuscles)  and  pernicious  ansemia. 

In  addition  to  Biermer’s  disease,  true  pernicious 
anaemia,  there  is  a  small  number  of  rare  morbid  condi¬ 
tions  which  show  a  “  pernicious  ”  blood  picture,  with 
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megalocytes,  megaloblasts  and  a  raised  colour  index, 
but  nevertheless  are  not  to  be  included  with  pernicious 
anaemia.  Examples  are  anaemias  in  persons  infested 
with  Bothriocephalus  latus  or  other  tape  worms  (the  latter 
are  rare  causes),  and  anaemia  in  syphilis,  sprue  and 
pregnancy.  All  these  anaemias  are  extremely  uncommon, 
and  are  of  little  practical  importance  as  compared  with 
true  pernicious  anaemia.  The  very  fact  that  these 
conditions  can  be  cured  if  accurately  diagnosed  makes 
it  essential  to  examine  the  stools  and  Wassermann 
reaction  in  every  case  of  pernicious  anaemia. 

The  anaemia  due  to  infestation  with  ankylostoma 
duodenale  has  the  characters  of  a  secondary  anaemia  (low 
colour  index),  and  is  usually  accompanied  by  eosino- 
philia. 


CHAPTER  III 


COURSE  AND  TREATMENT  OF  PERNICIOUS 
(BIERMER’S)  ANAEMIA 

There  is  scarcely  any  morbid  process  in  which  the 
manifestations  have  undergone  such  a  change  as  have 
those  of  pernicious  anaemia  in  the  past  few  years. 
Before  Whipple  and  Minot  discovered  the  liver  treat¬ 
ment,  pernicious  anaemia  caused  death  within  a  relatively 
short  time.  Even  before  liver  treatment  was  employed, 
a  few  cases  of  long  duration  were  known.  The  longest 
life  of  any  of  my  patients  was  fourteen  years,  and 
Hirschfeld  described  one  who  lived  thirteen  years,  but 
such  examples  were  far  from  being  the  rule.  Usually 
death  occurred  within  a  few  years  of  the  diagnosis  being 
made. 

Even  without  liver  treatment,  pernicious  anaemia  did 
not  show  a  steadily  progressive  course.  Probably,  in 
the  early  stages,  long  stationary  periods  occur,  but,  even 
later,  the  disease  usually  shows  peculiar  irregular 
periods.  Exacerbations  of  all  the  signs  alternated  with 
remissions.  The  blood  picture  never  became  quite 
normal  during  such  periods  of  improvement,  but  all  the 
subjective  troubles  might  disappear,  so  that  the  patient 
often  regarded  himself  as  being  cured.  Within  a  few 
weeks  or  months,  but  rarely  more  than  a  year,  a  fresh 
relapse  occurred.  Even  in  an  apparently  moribund 
patient,  a  remission  might  set  in,  although  the  haemo¬ 
globin  was  extremely  low  ;  dyspnoea  was  so  extreme  as 
to  require  oxygen  ;  and  death  was  expected  at  any  time. 
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The  symptoms  of  haemolysis,  excessive  blood  destruc¬ 
tion,  are  usually  easily  demonstrable  during  the  onset 
of  a  relapse  :  the  yellowish  colour  of  the  skin,  the  golden 
serum,  the  darkness  of  the  urine  and  the  occurrence  of 
urobilin  and  urobilinogen  in  it  are  all  indications  of 
hurried  blood  destruction.  During  this  stage,  irregular, 
remittent,  sub-febrile  temperatures  are  common.  Small 
painful  vesicles  or  reddened  spots  may  appear  on  the 
tongue,  and  make  eating  very  uncomfortable.  Dyspeptic 
symptoms,  occasional  diarrhoea  and  peculiar  pseudo¬ 
tabetic  phenomena  may  occur.  Palpitation  and  air- 
hunger,  even  at  rest,  occur  if  the  anaemia  is  very  severe 
and  the  haemoglobin  less  than  20  per  cent.  In  advanced 
cases,  oedema  is  relatively  common,  and  is  presumably 
due  to  the  anaemia  ;  the  ankles  are  the  usual  site,  but  I 
have  seen  oedema  which  resembled  that  of  nephritis  in 
its  distribution.  Haemorrhagic  phenomena  are  rare  : 
they  are  much  commoner  in  so-called  aplastic  anaemia 
(Ehrlich),  which  probably  is  not  related  to  pernicious 
anaemia. 

During  remissions,  a  great  part  of  these  symptoms 
disappears,  particularly  the  signs  of  increased  haemolysis. 
Thus,  the  yellow  colour  of  the  skin  disappears  and  the 
fever  ceases.  These  facts,  and  others  which  I  cannot 
discuss  here,  lead  to  the  conclusion  that  remissions  are 
due  to  prolongation  of  the  life  of  the  red  corpuscles. 
The  quite  unknown  noxa,  which,  by  some  means,  causes 
unduly  rapid  destruction  of  red  corpuscles,  must  undergo 
periodical  variations  of  its  haemolytic  power.  It  is  well 
known  that  liver  treatment  causes  this  change  with 
almost  the  certainty  of  an  experiment. 

The  prognosis  of  pernicious  anaemia,  which  used  to  be 
so  bad,  has  changed,  and  is  very  much  better  since  the 
introduction  of  the  liver  treatment.  Admittedly,  this 
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procedure,  excellent  as  are  its  results,  does  not  cure 
pernicious  anaemia.  If  administration  of  liver  is  stopped 
a  relapse  almost  always  occurs,  usually  in  quite  a  short 
time.  The  spinal  symptoms  are  usually  refractory ; 
they  rarely  retrogress,  even  although  the  anaemia  dis¬ 
appears.  In  spite  of  this  defect,  it  must  be  admitted 
that  the  prognosis  is  now  quite  different  from  that  in 
the  past,  and  patients  live  much  longer  with  liver 
treatment.  If  death  occurs  it  is  not,  as  a  rule,  due  to 
the  anaemia,  but  to  some  complication,  usually  nervous 
lesions,  e.g.,  bed  sores  and  sepsis.  It  is  not  too  much  to 
say  that  the  fate  of  these  patients  does  not  now  depend  so 
much  on  their  anaemia  as  on  the  lesions  in  the  spinal  cord. 

Treatment  with  liver  and  liver  preparations  is  now  in 
the  forefront  of  therapy.  As  a  rule,  all  that  is  necessary 
is  to  give  the  patient  the  requisite  quantity  of  liver  in 
an  effective  form.  Improvement  is  noticed  within  a  few 
days  ;  the  general  condition  is  better,  the  haemolytic 
phenomena  (slight  icterus  and  urobilinuria)  retrogress, 
and  the  normal  colour  of  the  skin  and  mucosae  returns. 
It  is  usually  four  to  six  weeks  before  an  approximately 
normal  blood  picture  is  obtained ;  occasionally  the 
haemoglobin  rises  to  more  than  100  per  cent.  Cases 
refractory  to  liver  are  very  rare,  except  if  febrile  com¬ 
plications  are  present. 

The  technique  of  the  treatment  is  as  follows  :  250 
grammes  of  liver,  preferably  raw,  are  given  daily  at 
first ;  this  can  be  put  through  a  mincer  and  made 
palatable  with  lemon  juice,  onion  or  spices.  It  is  equally 
effective  whether  given  alone  or  on  bread.  There  are 
patients  who  cannot  face  the  liver  in  such  a  simple  form, 
and  then  it  can  be  given  as  dumplings,  soup,  or  may  be 
pounded  (see  the  “  Cookery  Book  ”  of  R.  F.  Weiss, 
published  by  Gmelin,  of  Munich). 
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Liver  extracts  are  very  popular,  because  they  are 
easily  taken,  and  are  effective.  I  would  mention 
Hepatrat  (Nordmark werke),  which  is  available  in  both 
solid  and  liquid  form  ;  Hepatopson  (Promonta),  Hep- 
rakton  (Merck),  and  Heparglandol  (Roche).  If  the 
patient  cannot  manage  raw  liver,  these  preparations 
can  be  used.  Further,  it  is  sometimes  necessary  to  give 
more  than  250  grammes  daily,  and  then  extract  can  be 
given  at  the  same  time  to  make  up  the  requisite  amount. 
Parenteral  administration  of  liver  has  recently  been 
used.  For  the  last  year  we  have  used  Campolon 
(Gänsslen),  given  2  to  4  c.c.  subcutaneously  every  day, 
with  excellent  results  (also  Hepatrat  pro  injectione ). 

Results  equal  to  those  obtained  with  liver  can  be 
seen  after  administration  of  stomach  preparations 
(Castle).  There  are  many  varieties  on  the  market, 
mostly  made  from  hogs’  stomachs  :  Ventrsemon  (Nord¬ 
mark),  and  Stomopson  (Promonta)  are  widely  used. 
Whether  liver  or  stomach  treatment  is  to  be  used  depends 
greatly  upon  the  patient’s  feelings  in  the  matter.  We 
usually  try  liver  first,  and  then  if  difficulties  arise 
(distaste  or  dyspepsia),  we  give  stomach  instead.  If 
neither  can  be  tolerated,  parenteral  administration  of 
liver  should  be  tried. 

Unfortunately,  both  liver  and  stomach  therapy  must 
be  continuous.  Admittedly,  the  amount  may  be 
reduced  when  a  normal  or  almost  normal  blood  picture 
has  been  attained.  For  example,  it  may  be  enough  to 
give  liver  two  or  three  times  weekly,  but  it  is  essential 
to  take  the  precaution  of  examining  the  blood  at  inter¬ 
vals.  If  treatment  is  stopped,  a  relapse  almost  always 
occurs.  It  is  very  fortunate  that  such  an  accident  can 
again  be  favourably  influenced  by  treatment.  Several 
of  my  patients,  whom  I  have  treated  with  liver  since 
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1926,  submit  to  occasional  examination  and  still  have 
excellent  blood  pictures. 

If  nervous  troubles  appear,  parenteral  treatment 
(e.g.f  with  Campolon)  appears  to  be  the  most  effective. 
Unfortunately,  it  by  no  means  always  has  a  good  effect, 
in  spite  of  improvement  in  the  blood  picture.  In  recent 
years  nervous  complications  are  the  usual  cause  of 
death. 

It  must  be  emphasised  that  liver  is  not  a  panacea  for 
each  and  every  variety  of  anaemia.  It  is  pointless  to 
give  it  in  cancerous  or  nephritic  anaemia.  Only  per¬ 
nicious  anaemia  and  the  rare  forms  of  anaemia  allied  to 
it  ( Bothriocephalus ,  pregnancy)  respond  to  the  treatment. 
Indeed,  the  reaction  is  so  regular  that  one  can  almost 
base  a  diagnosis  on  the  result  of  therapy,  ex  juv antibus 
ant  non  juvantibus.  Lastly,  blood  regeneration  after 
haemorrhage  seems  to  be  more  rapid  with  liver  treatment 
than  without  it.  It,  is,  however,  very  uneconomical  to 
treat  every  anaemia  with  liver. 

Almost  all  the  methods  of  treatment  that  were  used 
in  pre-liver  days  have  become  of  much  less  importance, 
or  are  quite  obsolete.  We  still  usually  give  dilute 
hydrochloric  acid  (40  to  50  drops  in  about  200  c.c.  of 
water)  or  acidolpepsin.  Sunlight  is  sometimes  used  as  a 
general  tonic,  but  many  of  the  methods  of  therapy  that 
were  in  use  are  no  longer  of  importance,  e.g .,  splenec¬ 
tomy,  organotherapy,  and  the  various  forms  of  dis¬ 
infection  of  the  intestinal  tract.  Arsenic  and  blood 
transfusion  do,  however,  still  possess  some  importance 
in  the  treatment  of  pernicious  anaemia. 

Blood  tranfusion  is  used  much  less  frequently  in 
pernicious  anaemia  than  was  the  case  a  few  years  ago. 
Its  principal  importance  is  now  in  other  forms  of  anaemia, 
e.g.f  such  as  do  not  respond  to  treatment,  and  also  severe 
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post-haemorrhagic  forms.  In  pernicious  anaemia  we 
give  a  transfusion  only  if  the  haemoglobin  is  less  than 
20  per  cent,  and  the  condition  of  the  patient  is  so  grave 
that  it  is  not  safe  to  wait  for  liver  to  manifest  its  good 
effect.  We  also  use  transfusion  if  liver  fails  to  act,  but 
this  is  very  rare. 

Quincke  and  von  Ziemssen  tried  blood  transfusion  in 
pernicious  anaemia  many  years  ago,  but  it  was  soon 
given  up.  I  made  use  of  the  method  again  in  1906.  A 
variety  of  methods  are  available.  Two  or  three  hundred 
cubic  centimetres  of  the  donor’s  blood  can  be  defibrinated 
or  it  can  be  taken  directly  into  a  tenth  of  its  volume  of 
3  or  5  per  cent,  sodium  citrate  solution,  which  prevents 
clotting.  If  the  blood  is  taken  into  vessels  made  of 
athrombit  (a  synthetic  amber-like  material),  coagulation 
is  delayed  long  enough  to  permit  of  transfusion.  Sur¬ 
geons  often  use  the  method  of  direct  transfusion  by 
uniting  one  of  the  donor’s  arteries  with  a  vein  in  the 
recipient :  there  are  also  several  similar  methods 
(Oehlecker).  We  always  use  the  simple  citrate  method, 
because  the  surgical  technique  involves  quite  an  exten¬ 
sive  operation  (incision  down  to  the  vein  and  artery), 
whereas  the  indirect  methods  require  only  the  insertion 
of  a  needle  into  a  cubital  vein.  This  technique  is 
specially  advantageous  when  repeated  transfusions  are 
likely  to  be  required. 

The  blood  groups  of  both  donor  and  recipient  must 
be  determined  before  transfusion  :  this  is  now  quite 
simple,  as  the  test  sera  are  now  commercially  available 
(haemotest).  These  are  of  groups  A  and  B.  A  drop  of 
blood  on  a  microscope  slide  is  mixed  with  a  drop  of 
A  serum,  and  another  with  a  drop  of  B.  After  gentle 
swaying,  naked-eye  examination  or  quite  low  magnifica¬ 
tion  will  show  whether  there  is  any  agglutination  with 
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either  or  both  of  the  sera.  If  there  is  no  agglutination 
with  A  or  B,  the  group  is  O  ;  if  both  drops  are  clumped, 
the  group  is  AB.  If  agglutination  occurs  with  A,  but 
not  with  B,  the  group  is  B  ;  and  vice  versa .  These  tests 
are  now  so  simple  that  they  can  be  performed  in  practice, 
and  not  onfy  in  institutions  ;  this,  of  course,  greatly 
increases  the  usefulness  of  blood  transfusion. 

It  is  safe  to  perform  a  transfusion  when  donor  and 
recipient  are  of  the  same  group,  and  also  when  the 
donor’s  group  is  O  (universal  donor).  If  the  recipient 
belongs  to  group  AB,  all  groups  are  compatible  with  his 
blood.  Occasionally,  although  very  rarely,  accidents 
occur  as  the  result  of  haemolysis  after  transfusion,  even 
although  the  greatest  care  has  been  taken  in  determining 
the  groups.  I  therefore  strongly  advise  the  perform¬ 
ance  of  a  crucial  biological  test :  after  10  to  20  c.c.  of 
blood  have  been  run  into  the  recipient,  the  transfusion 
is  stopped  for  five  or  ten  minutes  and,  if  no  ill-effects 
have  been  observed  in  this  time,  the  operation  is 
completed.  Of  course,  the  donor’s  health  must  be  good 
(examine  for  syphilis  and  malaria). 

Arsenic,  which  used  to  be  the  great  standby  in 
pernicious  anaemia,  has  now  little  importance,  as  com¬ 
pared  with  liver,  and,  in  most  of  our  cases,  we  do  not 
use  it  at  all.  It  is,  however,  significant  that  such  an 
experienced  clinician  as  Naegeli  still  uses  arsenic.  If  it 
is  to  be  given,  for  example,  in  cases  that  do  not  react 
completely  to  liver,  or  in  the  intervals  of  liver  treatment, 
large  doses  should  be  administered.  I  usually  give  the 
official  asiatic  pills  (each  equals  1  mg.  As203),  starting 
with  two  daily,  and  rising  to  ten,  or  even  twenty.  The 
really  large  amounts  advocated  by  Neisser  (up  to 
40  mg.  or  more  daily)  in  the  form  of  “  arsenic  jolts  ”  of 
short  duration  are  no  longer  used.  Arsenical  mineral 
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waters  (Maxquelle,  Levico,  Val  Sinestra)  are  not 
indicated  ;  it  is  rarely  possible  to  give  sufficient  arsenic 
by  such  means.  For  parenteral  administration  there 
are  many  preparations  available.  Little  or  no  immunity 
to  parenterally  administered  arsenic  develops  and,  there¬ 
fore,  the  daily  dose  must  never  exceed  20  mg.  One 
ampoule  of  Arsamon,  Arsylen,  Solarson  or  Optarson  is 
given  on  alternate  days,  and  the  dose  is  not  to  be 
increased.  Courses  of  arsenic  treatment,  whether  oral 
or  parenteral,  should  continue  for  four  to  six  weeks  but, 
as  already  stated,  arsenic  does  not  play  much  part  in 
the  treatment  of  pernicious  anaemia  on  modern  lines. 

To  summarise  :  prenicious  anaemia,  which  used  to 
be  a  terrifying  disease,  has  lost  some  of  its  ill-fame.  We 
cannot  produce  permanent  cure,  but  liver  treatment  is 
so  effective  that  the  patients  live  much  longer.  The 
anaemia  can  almost  always  be  overcome,  or  greatly 
improved.  The  efficacy  of  liver  (or  stomach)  treatment 
does  not  decrease,  even  after  years  of  administration, 
but  relapses  occur  if  treatment  is  stopped.  Further,  the 
effect  on  nervous  derangement  is  uncertain  or  absent. 
Patients  now  die  of  complications,  but  not  of  the 
anaemia  itself.  Pernicious  anaemia  may  be  said  to  be 
becoming  more  and  more  a  nervous  disease. 

As  a  rule,  no  treatment  other  than  properly  ad¬ 
ministered  liver  is  necessary,  but,  even  so,  large  blood 
transfusions  are  useful  in  very  severe  cases,  and  in  the 
rare  examples  of  “  liver  resistance.”  A  case  should  not 
be  regarded  as  being  refractory  too  soon,  because  liver 
may  become  effective  in  larger  doses  or  after  the  removal 
of  an  infected  focus. 


CHAPTER  IV 


CONSTITUTIONAL  HAEMOLYTIC  ANAEMIA 

(chronic  Haemolytic  icterus) 

There  are  several  morbid  processes  besides  per¬ 
nicious  anaemia  in  which  anaemia  arises  as  the  result  of 
haemolysis,  i.e.,  excessively  rapid  destruction  of  red 
corpuscles. 

The  commonest  and  best  known  of  these  conditions  is 
so-called  chronic  haemolytic  icterus,  which  is  named  after 
the  most  prominent  symptom.  Some  writers  (Naegeli) 
speak  of  constitutional  haemolytic  anaemia. 

The  disease  is  not  very  rare.  I  have  seen  at  least 
twenty  or  thirty  patients  with  the  malady  in  the  last 
twenty  years.  Admittedly,  several  are  members  of 
the  same  family  :  that  is  an  important  feature  which 
distinguishes  this  disease  from  pernicious  anaemia, 
which  is  usually  sporadic,  and  rarely  familial.  Haemo¬ 
lytic  icterus  occurs  in  definite  families,  but  the  mode  of 
inheritance  is  quite  different  from  that  of  haemophilia. 
Females  may  be  affected  and,  in  the  families,  there  are 
many  perfectly  normal  members. 

The  hereditary  form  of  haemolytic  icterus  was  un¬ 
known  until  1900,  when  Minkowski  called  attention  to 
it.  A  similar  malady,  without  any  demonstrable  heredi¬ 
tary  factor,  was  also  recognised  (Hayem,  Chauffard). 
Among  the  acquired  forms  of  haemolytic  icterus  there 
may,  of  course,  be  some  first  cases  of  the  hereditary 
disease,  and  also  some  secondary  haemolytic  anaemias 
of  toxic  origin.  When  in  doubt,  it  is  essential  to  deter- 
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mine  whether  a  case  of  apparently  acquired  hsemolytic 
icterus  is  identical  with  the  hereditary  form  :  if  it  is, 
we  are  presumably  dealing  with  the  same  malady.  The 
hereditary  disease  has  been  investigated  more  frequently 
and  is  a  more  definite  entity.  I  know  a  family  in  which 
cases  have  been  seen  in  three  generations  ;  and  even 
longer  series  have  been  published. 

The  most  striking  symptom  of  chronic  haemolytic 
icterus  is  the  pallid,  yellowish-grey  colour  of  the  skin  : 
this  rather  resembles  pernicious  anaemia,  but  the  sclerae 
are  jaundiced.  The  icterus  persists  throughout  life,  but 
varies  in  intensity  from  time  to  time.  Usually,  it  is  so 
slight  as  to  be  easily  overlooked  :  indeed,  occasionally 
patients  have  no  visible  jaundice,  and  then  only  careful 
examination  of  the  blood  and  organs,  together  with  a 
consideration  of  the  family  history  indicate  that  con¬ 
stitutional  haemolytic  anaemia  is  present.  As  a  general 
rule,  the  icterus  is  slight,  but  exacerbations  occur  from 
time  to  time.  Discomfort  over  the  liver  occurs  at  such 
periods,  and  may  lead  to  confusion  with  gallstone  colic 
(pseudo-gallstone  colic),  particularly  if  the  underlying 
disease  has  not  been  recognised. 

Further  physical  examination  shows  splenomegaly  as 
the  most  prominent  sign.  The  spleen  is  large  and  hard, 
the  surface  is  smooth  and  there  is  no  tenderness  on 
pressure.  The  liver  is  usually  palpable  and  of  increased 
consistence,  but  is  smooth  and  painless.  Urobilin  and 
urobilinogen  are  plentiful  in  the  urine  but,  strangely, 
bile  pigment  is  absent :  hence  this  form  of  jaundice  is 
sometimes  termed  “  acholuric  icterus.”  Bile  pigment 
does  not  pass  through  the  renal  filter  in  this  disease. 
Among  other  phenomena — excluding  the  blood  changes 
— the  peculiar  shape  of  the  cranium  should  be  men¬ 
tioned  (Naegeli).  The  forehead  rises  steeply  and  is 
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narrow,  so  that  a  kind  of  oxycephaly  is  present.  Since 
I  have  looked  for  this  peculiarity,  I  have  been  impressed 
by  its  frequency. 

The  faeces  contain  much  bile  pigment,  and  conse¬ 
quently  are  very  dark.  They  do  not  become  pale  during 
the  haemolytic  attacks,  so  that  one  can  infer  that  the 
jaundice  is  not  of  obstructive  origin. 

The  pathognomonic  feature  is  the  blood  picture. 
Almost  all  the  patients,  in  whom  clinical  symptoms  are 
present,  have  anaemia.  This  is  usually  not  severe  :  the 
red  corpuscles  are  frequently  between  2  and  S  millions. 
The  haemoglobin  is  reduced  proportionately,  so  that  the 
colour  index  is  about  1*0.  Occasionally  a  lower  colour 
index  is  found  and,  during  exacerbations,  a  higher  one. 
Stained  films  show  polychromasia,  and  poikilocytosis 
is  frequent.  It  is  striking  how  many  of  the  corpuscles 
appear  small  (microcytosis),  but  this  is  compensated 
by  the  fact  that  they  are  more  spherical  than  normal : 
this  can  be  shown  by  special  methods  of  examination. 
Although  nucleated  red  cells  are  usually  absent,  there  is 
another  sign  of  active  blood  regeneration  in  addition 
to  the  polychromasia.  There  are  large  numbers  of  red 
corpuscles  with  vitally  stainable  threads  and  rods  in 
them.  Vital  or  supra-vital  staining  can  be  carried  out 
by  Pappenheim’s  method :  a  little  stain  (brilliant 
cresyl  blue  dissolved  in  alcohol)  is  allowed  to  dry  on  a 
microscope  slide,  and  then  a  drop  of  blood  is  placed  on 
it.  Normal  erythrocytes  are  not  stained  but,  in  chronic 
haemolytic  icterus,  many  of  the  red  corpuscles  are  seen 
to  contain  blue  granules  and  threads  in  their  interior  : 
this  is  the  so-called  substantia  reticulo-filamentosa. 
Corpuscles  which  contain  this  structure  are  known  as 
reticulocytes.  The  occurrence  of  vitally  stainable 
granules  is  not  pathognomonic  of  haemolytic  icterus, 
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because  such  structures  can  be  found  in  all  young  red 
corpuscles,  but  they  are  not  found  in  such  large  numbers 
in  any  other  disease.  Often  10  or  20  per  cent,  of  the  red 
corpuscles  contain  these  granules.  The  leucocytes  are 
normal  in  number,  or  may  be  slightly  increased.  The 
blood  serum  is  greenish-yellow,  on  account  of  the  pre¬ 
sence  of  bile  pigment :  it  is  darker  and  rather  greener 
than  in  pernicious  anaemia. 

The  most  important  change,  which  is  distinctive  of 
haemolytic  icterus,  is  reduction  in  the  osmotic  resistance 
of  the  red  corpuscles.  Normally,  red  corpuscles  start  to 
be  dissolved  in  0-44  per  cent,  solution  of  sodium  chloride, 
and  the  destruction  is  complete  at  0-28  per  cent.  These 
values  give  the  “  range  of  resistance  ”  of  the  corpuscles 
to  osmotic  influences.  In  chronic  haemolytic  icterus, 
this  range  is  much  wider.  Corpuscles  start  to  dissolve 
in  0-7  or  0*6  per  cent,  saline,  and  destruction  is  complete 
in  0*3  or  0-32  per  cent.  This  decreased  resistance  is  the 
more  striking  because  it  is  usual  for  it  to  be  increased 
in  other  forms  of  jaundice. 

It  is  quite  simple  to  test  corpuscular  resistance. 
Saline  solutions,  varying  in  strength  from  0-7  to  0*2  per 
cent.,  are  placed  in  a  series  of  tubes,  each  varying  in 
strength  from  its  neighbour  by  0-02  per  cent.  One  drop 
of  blood  is  placed  in  about  2  c.c.  of  each  saline  ;  the 
tubes  are  shaken  and  then  allowed  to  settle.  The 
minimum  resistance  can  be  recognised  by  the  red  colour 
of  the  fluid,  and  the  maximum  resistance  by  the  red 
sediment. 

If  the  test  of  osmotic  resistance  gives  a  normal  result, 
great  care  should  be  taken  before  deciding  that  the  case 
is  one  of  haemolytic  icterus.  Isolated  observations, 
including  some  of  my  own,  seem  to  indicate  that  there 
are  a  few  cases  in  which  there  is  no  decrease  of  resistance. 
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Most  of  the  sufferers  from  haemolytic  icterus  experience 
little  discomfort :  as  Chauffard  said,  “  they  are  more 
icteric  than  sick.”  The  disease,  in  such  patients,  is 
usually  found  during  some  other  examination ;  for 
example,  there  was  recently  a  case  in  our  clinic  which 
had  been  regarded  as  gallstone  colic,  but  proved  to  be 
an  exacerbation  of  chronic  haemolytic  jaundice.  It  was 
later  found  that  a  brother  of  the  patient,  and  also  his 
father,  had  the  same  condition.  The  father  had  scarcely 
ever  had  the  slightest  icteric  tinge,  and  was  well  and  fit 
for  work.  Often  these  patients  are  languid  and  capable 
of  little  but  light  work.  Nevertheless,  the  jaundice 
itself  causes  no  symptoms  :  neither  itching  nor  brady¬ 
cardia  is  found.  The  pseudo-gallstone  colic,  which 
periodically  affects  some  of  the  sufferers,  may  be  so 
troublesome  as  to  lead  to  the  necessity  of  careful 
consideration  of  the  advisability  of  treatment. 

Splenectomy  is,  at  the  present  time,  the  only  rational 
therapeutic  measure.  Since  Klemperer,  Hirschfeld  and 
Eppinger,  in  Germany,  advocated  this  operation,  a 
considerable  number  of  patients  have  been  dealt  with. 
The  operation  is  usually  simple,  because,  as  a  rule,  there 
are  no  adhesions.  The  results  are  very  frequently 
excellent :  the  icterus  fades,  the  haemolytic  attacks 
cease,  and  the  anaemia  improves.  The  low  resistance  of 
the  red  corpuscles  usually  remains  unchanged,  and 
shows  that  treatment  has  been  purely  symptomatic, 
and  has  not  affected  the  fundamental  constitutional 
error.  The  indications  for  surgery  are  fairly  obvious. 
One  would  advise  the  operation  only  in  those  severe 
cases  where  symptoms  are  really  troublesome.  The 
slighter  cases,  which  form  the  majority,  can  be  dealt 
with  medicinally  (iron,  arsenic).  It  must  not  be  for¬ 
gotten  that,  although  splenectomy  is  usually  successful, 
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there  are  some  cases  in  which  the  symptoms  persist 
unchanged. 

A  few  words  regarding  the  pathogenesis  of  this  interest¬ 
ing  disease,  which  recently  has  been  much  discussed. 
There  is  obviously  a  resemblance  to  pernicious  anaemia. 
In  both  diseases,  red  corpuscles  are  formed  in  increased 
numbers,  but  have  only  a  short  life,  and  are  destroyed, 
mainly  in  the  spleen.  The  comparison  holds  so  far,  but 
no  further.  Haemolytic  icterus  never,  or  practically 
never,  goes  on  to  a  stage  of  marrow  insufficiency  ;  the 
marrow  is  much  more  efficient  than  in  pernicious 
anaemia.  Megaloblasts  and  megalocytes  are  not  found, 
and  I  believe  that  haemolytic  icterus  is  fundamentally 
distinct  from  pernicious  anaemia.  The  only  common 
factor  is  the  increased  and  excessively  rapid  blood 
destruction. 

The  good  effect  of  splenectomy  tempts  one  to  accept 
Minkowski’s  view  that  the  whole  condition  is  to  be 
regarded  as  a  manifestation  of  “  hypersplenism  ”  ; 
that  is,  increased  blood  destruction  as  the  result  of 
abnormal  haemolytic  processes  in  the  spleen.  But  this 
is  not  a  complete  explanation,  because  the  decreased 
resistance  of  the  red  corpuscles  and  their  abnormally 
small  size  (Naegeli)  indicate  a  much  more  fundamental 
disturbance  in  the  haematopoietic  tissues.  We  shall  not 
be  far  from  the  truth  if  we  presume  that  haemolytic 
icterus  is  characterised  by  the  formation  of  abnormally 
labile  corpuscles  with  a  limited  period  of  life.  Perhaps 
the  spleen  is  also  abnormal,  and  its  reticulo-endothelium 
ingests  the  weak  red  corpuscles.  The  icterus  arises  as 
the  result  of  continuous  metabolism  of  large  amounts 
of  haemoglobin.  It  is  not  known  whether  bilirubin  is 
formed  in  the  reticulo-endothelium  or,  what  is  more 
probable,  in  the  liver  cells. 
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Haemolytic  icterus  is  of  importance  to  the  practitioner. 
In  addition  to  its  interesting  pathogenesis  and  relative 
frequency,  the  possibility  of  confusion  between  it  and 
gallstone  colic  makes  the  subject  an  important  one. 


CHAPTER  V 


THE  PATHOLOGY  AND  TREATMENT  OF  CHLOROSIS 
AND  SECONDARY  ANEMIAS 

Probably  there  is  no  diagnosis  made  so  frequently 
in  the  surgery  as  that  of  “  chlorosis.”  If  a  young 
woman  complains  of  fatigue,  lassitude  and  palpitation, 
and  is  pale,  the  doctor  is  tempted  to  be  satisfied  with  a 
diagnosis  of  “  chlorosis  ”  or  “  chloro-aneemia,”  when  no 
obvious  cause  can  be  found  :  the  patient  is  then  given 
an  iron  mixture  and  dismissed.  I  must  protest  most 
strongly  against  such  diagnoses  unless  they  are  based 
on  sound  reasons,  after  detailed  examination  of  the 
patient.  Chlorosis  is  not  a  common  disease  ;  indeed, 
it  is  remarkably  rare.  Often  a  whole  academic  term 
goes  by  without  my  having  an  opportunity  of  demon¬ 
strating  a  single  case.  In  the  last  years  I  have  seen 
more  cases  of  pernicious  anaemia,  and  even  of  haemolytic 
icterus,  than  of  true  chlorosis.  Apparently  this  has  not 
always  been  the  state  of  affairs.  Chlorosis  appears  to 
have  become  rarer  in  recent  years.  This  does  not  apply 
to  the  most  varied  districts  of  Germany,  but  similar 
reports  are  available  from  Switzerland  (Naegeli)  and 
Scandinavia  (Schaumann).  Possibly  this  decrease  is 
more  apparent  than  real,  because  the  diagnosis  may 
have  been  made  too  lightheartedly  in  the  past,  but 
there  may  really  be  periodical  variations  in  the  frequency 
of  the  malady,  for  reasons  of  which  we  have  no  con¬ 
ception. 

The  majority  of  women  and  girls  whom  one  sees 
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complaining  of  various  indefinite  disabilities  are  not 
suffering  from  chlorosis.  One  should  certainly  think 
of  other  possibilities  first ;  early  apical  tuberculosis  is 
quite  often  labelled  chlorosis  and,  therefore,  careful 
examination  of  the  pulmonary  apices  is  specially 
important  in  such  cases.  The  thyroid  gland  should 
also  be  examined  ;  slight  degrees  of  thyrotoxicosis  are 
often  accompanied  by  44  pseudo-chlorotic  ”  signs  (F. 
Müller).  Again,  there  is  the  possibility  of  confusion 
between  chlorosis  and  early  pregnancy  ;  this  is  the  more 
likely  to  occur  because  menstruation  ceases,  or  becomes 
very  scanty,  in  true  chlorosis.  In  addition  to  these 
organic  diseases,  there  are  various  functional  disorders, 
which  are  common  about  the  time  of  puberty,  and 
may  be  mistaken  for  manifestations  of  chlorosis.  Un¬ 
hygienic  environment  can  cause  symptoms  similar  to 
those  of  chlorosis,  e.g.,  night-work,  over-work  with 
deficient  nourishment. 

On  what  features  is  the  diagnosis  of  chlorosis  to  be 
based  ?  The  history  may  be  valuable  :  chlorosis  occurs 
only  in  the  female,  and  always  after  puberty.  The 
malady  usually  manifests  itself  soon  after  sexual 
maturity,  but  relapses  may  occur,  even  after  the 
twentieth  year,  although  it  is  rare  for  a  first  attack  to 
occur  so  late.  Another  important  point  is  seasonal 
periodicity  :  patients  who  have  been  chlorotic  for  a  long 
time  often  complain  of  severe  symptoms  in  the  spring, 
although  they  have  been  fairly  well  during  the  winter. 
Less  commonly,  autumnal  relapses  occur.  Lastly,  the 
menstrual  history  is  very  important.  In  severe  c^ses, 
amenorrhoea  is  the  rule,  but,  even  in  slight  examples  of 
chlorosis,  there  is  always  some  menstrual  trouble. 
Usually,  the  periods  are  short  and  the  loss  is  slight. 
Leucorrhoea  is  common.  (Edema,  particularly  of  the 
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ankles,  affects  many  chlorotics.  The  remaining  symptoms 
are  not  very  characteristic  :  fatigue,  sleepiness,  a  ten¬ 
dency  to  faintness,  headaches  and  palpitation  may  all 
be  troublesome. 

It  is  only  in  well-marked  cases  that  the  findings  in 
chlorosis  are  typical.  The  patients  are  usually  well 
nourished  and  educated.  The  colour  may  be  good,  in 
spite  of  the  anaemia,  so  that  “  florid  chlorosis  ”  is 
sometimes  described  :  this  appearance  is  due  to  re¬ 
distribution  of  blood,  on  account  of  vasomotor  influences. 
The  well-known  “  bruit  de  diable  ”  is  heard  over  the 
jugular  veins,  particularly  the  right ;  it  is  said  to  be 
due  to  increased  velocity  of  the  circulation.  It  is  not  at 
all  certain  that  this  explanation  is  correct,  because  in 
other  anaemias  with  acceleration  of  the  circulation  the 
bruit  is  heard  much  less  frequently  than  in  chlorosis. 
Systolic  murmurs  may  be  heard  at  the  cardiac  apex,  but, 
apart  from  this,  physical  examination  usually  fails  to 
reveal  any  abnormality.  It  is  well  to  mention  once  more 
the  possible  occurrence  of  oedema  and  the  alabaster-like 
skin,  but  the  former  is  often  absent  in  mild  cases. 

The  blood  picture  is  of  great  importance  in  the 
diagnosis  of  chlorosis.  Sahli  and  I  showed  that  there 
are  cases  of  chlorosis  in  which  the  haemoglobin  is  scarcely 
below  normal,  and  yet  severe  subjective  disturbances 
are  present.  These  cases  are  of  great  theoretical  interest 
as  they  clearly  show  that  the  symptoms  of  chlorosis  are 
not  due  entirely  to  the  anaemia.  For  practical  purposes 
it  is  essential  to  estimate  the  haemoglobin,  and  there 
must  be  definite  diminution  before  the  diagnosis  can  be 
made.  If  the  value  proves  to  be  normal,  very  careful 
thought  should  be  given  to  the  problem  of  whether  to 
make  a  diagnosis  of  atypical  chlorosis.  The  amount  of 
haemoglobin  varies  much  in  different  cases* :  it  may, 
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although  rarely,  fall  to  20  per  cent,  or  even  lower,  but, 
as  a  rule,  the  value  is  between  50  and  60  per  cent. 
Enumeration  of  the  red  corpuscles  is  just  as  important 
as  the  estimation  of  haemoglobin.  These  elements  are 
reduced  in  number,  but  by  no  means  to  the  same  extent 
as  the  haemoglobin  ;  for  example,  there  may  be  2  to 
3  million  red  corpuscles  with  only  30  per  cent,  of  haemo¬ 
globin,  so  that  the  colour  index  is  very  low.  Cases 
with  colour  index  of  0-3  or  0*4  are  recorded  in  the 
literature.  A  similar  phenomenon,  but  of  less  intensity, 
occurs  in  secondary  anaemias,  but,  in  its  extreme  form, 
is  almost  pathognomonic  of  chlorosis.  Red  corpuscles 
are  produced  in  considerable  numbers,  but  are  poorly 
supplied  with  pigment.  Even  if  the  practitioner  cannot 
or  will  not  take  the  trouble  to  enumerate  the  corpuscles, 
he  should  at  least  examine  a  stained  blood  film.  It  will 
be  found  that  many  of  the  corpuscles  are  small  and 
stain  poorly  with  eosin,  i.e .,  they  contain  little  haemo¬ 
globin.  Often,  so-called  pessary  forms  are  seen  in 
chlorosis  :  these  are  corpuscles  of  which  only  the  slightly 
thickened  edges  stain  at  all,  so  that  they  present  the 
appearance  of  rings.  In  severe  cases  of  chlorosis, 
poikilocytosis  is  well  marked,  but,  even  at  the  height 
of  the  disease,  nucleated  red  cells  are  scanty.  The 
leucocytes  show  no  characteristic  changes  :  at  the 
most,  a  slight  decrease  of  lymphocytes  may  occur.  The 
blood  serum  of  chlorotics  is  pale — a  feature  which 
sharply  distinguishes  this  malady  from  pernicious 
anaemia. 

Such  blood  changes  are  not  absolutely  characteristic 
of  chlorosis  ;  they  are  found  in  a  number  of  other 
anaemias.  In  pernicious  anaemia,  the  conditions  are, 
however,  almost  totally  different :  the  colour  index  is 
high,  the  individual  corpuscles  contain  more  haemo- 
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globin  than  normal,  the  serum  is  dark,  and  the  number  of 
leucocytes  is  low.  Many  so-called  secondary  anaemias 
show  a  blood  picture  very  like  that  of  chlorosis.  Anaemias 
after  extensive  haemorrhages ;  severe,  particularly 
chronic,  infections  (tuberculosis,  syphilis,  typhoid,  septic 
endocarditis)  and  malignant  tumours  may  cause  such  an 
anaemia.  The  colour  index  is  low,  just  as  in  chlorosis. 
As  a  rule,  careful  examination  will  reveal  the  nature  of 
the  malady  causing  the  anaemia. 

If  there  is  doubt  of  the  diagnosis  of  chlorosis  after 
careful  consideration  of  the  history,  blood  picture  and 
clinical  features,  the  effect  of  treatment  can  be  used  as 
an  additional  diagnostic  method.  Iron  can  be  regarded 
as  a  specific  in  chlorosis.  Within  a  few  days  of  starting 
iron  treatment,  a  remarkable  change  occurs  in  the 
clinical  picture,  but  only  if  sufficiently  large  doses  are 
given.  The  anaemia  is  soon  replaced  by  a  normal  blood 
picture  ;  the  haemoglobin  rises  sharply  ;  the  subjective 
symptoms  (somnolence,  fatigue)  disappear,  the  excessive 
water  retention  ceases  and  the  fluid  is  excreted,  and 
menstruation  occurs  normally. 

There  is  another  form  of  secondary  anaemia,  which 
also  occurs  almost  only  in  women,  but  almost  always 
later  than  the  age  of  twenty.  This  reacts  to  iron  in 
just  the  same  way  as  chlorosis.  The  disease,  achlorhydric 
anaemia,  has  only  been  described  and  recognised  in  the 
last  few  years.  The  malady  is  characterised  by  a 
microcytic  secondary  anaemia,  and  by  anacidity  (or 
hypo-acidity)  of  the  stomach.  Administration  of 
hydrochloric  acid  and  iron  in  large  doses  causes  great 
improvement.  Probably,  many  of  the  cases  that  used 
to  be  called  “  late  chlorosis  ”  really  belong  to  the  group 
of  achlorhydric  anaemia.  The  effect  of  gastric  deficiency 
in  the  genesis  of  anaemia  is  well  shown  in  this  disease, 
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as  it  is  in  pernicious  anaemia.  The  same  relationship  is 
seen  in  the  anaemia  that  may  develop  after  extensive 
resections  of  the  stomach,  which  I  have  called  “  agastric 
anaemia.”  Iron  is  the  best  treatment  in  chlorosis  and 
achlorhydric  anaemia.  Further,  the  metal  is  very  valu¬ 
able  in  post-haemorrhagic  anaemias,  where  there  must 
be  a  temporary  depletion  of  iron  in  the  body.  On  the 
other  hand,  iron  is  but  little  use  in  those  secondary 
anaemias,  which  are  due  to  some  grave  cause  (tuber¬ 
culosis,  cancer,  nephritis,  sepsis). 

Although  iron  is  an  old-established  remedy,  there 
have  been  considerable  changes  in  the  method  of 
administration.  Dosage  has  been  greatly  increased 
(Lichtenstein,  Lindberg).  It  is  now  usual  to  give  up  to 
3  grammes  of  the  metal  daily,  and  it  has  been  found 
that  such  large  doses  do  not  upset  the  stomach  or  cause 
constipation.  There  is  no  doubt  that  massive  dosage 
is  much  more  effective  than  the  old  method  of  giving 
about  OT  gramme  of  iron  daily. 

j  I  use  ferrum  redactum  almost  exclusively,  either  as 

f  powders  (0-5  gramme)  in  cachets,  or  as  Feometts  ;  a 
dose  of  1-0  to  3*0  grammes  can  easily  be  given.  I  have, 
however,  nothing  to  say  against  other  iron  preparations, 
whether  organic  or  inorganic.  On  the  whole,  it  is  best 
not  to  vary  the  preparation  of  iron  at  all  frequently,  and 
there  is  no  need  always  to  prescribe  the  newest  one.  I 
can  see  no  need  for  fresh  pharmaceutical  preparations 
of  iron.  If  there  is  deficiency  of  hydrochloric  acid,  this 
should  be  given,  in  addition  to  iron  (Starkenstein),  or 
iron  chloride  may  be  prescribed  (ferrostabil). 

Post-haemorrhagic  anaemias  belong  to  the  group 
that  is  favourably  influenced  by  iron.  It  might  be 
supposed  that  such  anaemias  would  be  easily  recognised, 
but  that  is  not  always  the  case.  For  example,  small 
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repeated  haemorrhages  from  the  intestine,  e.g.,  haemor¬ 
rhoids,  may  appear  so  trivial  that  it  is  difficult  to  be 
certain  that  they  are  the  cause  of  the  anaemia.  The 
same  applies  to  many  of  the  haemorrhages  from  the 
female  genitalia  ;  it  may  be  difficult  to  ascertain  whether 
these  are  due  to  an  anaemia,  or  whether  they  themselves 
account  for  the  poverty  of  the  blood.  It  is  essential  to 
consider  the  possibility  of  internal  bleeding,  particularly 
from  the  stomach,  in  obscure  cases  of  anaemia,  as  other¬ 
wise  a  possible  cause  of  secondary  anaemia  may  be 
overlooked. 

It  is  very  rare  for  the  origin  of  a  secondary  anaemia 
to  be  untraceable,  but  I  have,  nevertheless,  encountered 
several  examples  of  such  chronic  anaemias.  Most  of 
them  have  been  in  women,  but  they  also  occur  in  men. 
I  had  two  brothers,  aged  ten  and  fifteen,  under  observa¬ 
tion  for  four  years  ;  their  haemoglobin  was  always  about 
50  per  cent.  They  were  rather  delicate,  but  no  other 
abnormality  could  be  found.  Iron  and  arsenic  had  no 
effect,  and  presumably  this  was  an  anaemia  due  to  some 
inborn  peculiarity — a  view  which  is  compatible  with 
the  familial  incidence.  It  is  essential  to  avoid  a  diagnosis 
of  chronic  constitutional  anaemia  until  one  is  convinced 
that  none  of  the  causes  of  secondary  anaemia  are  present, 
e.g.,  infections,  internal  haemorrhages,  etc.  Certainly, 
the  great  majority  of  anaemias  one  meets  in  practice  are 
not  of  constitutional  origin  :  they  are  due  to  some 
underlying  malady  which  it  must  be  our  task  to  discover. 

Most  cases  of  Ehrlich’s  aplastic  anaemia  (panmyelo¬ 
phthisis,  haemorrhagic  aleukia)  are  secondary  anaemias,  of 
rare,  but  fatal,  type,  which  depend  upon  severe  injury  to 
the  bone  marrow.  The  red  marrow  is  poor  in  cells  and, 
in  many  places,  shows  fibrosis  or  gelatinous  degenera¬ 
tion.  This,  of  course,  is  quite  different  from  the  state  of 
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affairs  in  pernicious  anaemia,  where  formative  marrow  is 
increased  in  amount,  spreading  even  into  the  distal  bones 
of  the  extremities.  Aplastic  anaemia  often  used  to  be 
included  with  pernicious  anaemia,  but  is  really  quite 
distinct,  both  clinically  and  haematologically.  Bleeding 
dominates  the  clinical  picture,  and  probably  depends 
upon  the  extremely  great  reduction  in  the  number  of 
platelets.  The  patients  are  not  even  slightly  icteric,  as 
in  pernicious  anaemia  :  they  are  simply  pallid.  The 
great  reduction  of  leucocytes  in  the  blood  is  very 
striking  ;  in  severe  cases  white  cells  and  platelets  are 
almost  absent.  There  are  no  nucleated  red  cells  or 
megalocytes  ;  indeed,  no  signs  of  active  regeneration 
can  be  found  in  the  blood.  The  degree  of  reduction  of 
haemoglobin  is  approximately  proportional  to  the 
diminution  of  corpuscles. 

It  appears  to  me  that  there  are  various  causes  of 
aplastic  anaemia.  I  have  seen  the  condition  in  associa¬ 
tion  with  chronic  malaria  (blackwater  fever),  typhoid, 
septic  infections  and  syphilis  ;  and  I  have  once  seen  it 
in  association  with  diffuse  carcinomatosis  of  the  bone 
marrow.  The  malady  is  sometimes  caused  by  the 
following  poisons  :  arsenic,  particularly  salvarsan,  benzol 
and  bismuth  ;  it  has  also  been  seen  after  exposure  to 
X-rays.  Haemorrhages,  if  frequently  repeated,  appear 
to  facilitate  the  development  of  such  an  anaemia.  The 
disease  is  thus  not  an  entity,  at  least  not  an  aetiological 
one,  but  is  the  expression  of  severe  and  irreparable 
injury  of  the  blood-forming  organs  by  various  noxa. 
The  prognosis  of  aplastic  anaemia  is  bad,  if  the  symptoms 
are  well  marked,  and,  in  the  later  stages,  remissions  do 
not  occur.  All  medicinal  measures  are  valueless.  In 
one  case  we  obtained  a  good  result  after  repeated  large 
blood  transfusions  and  splenectomy. 
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It  is  scarcely  possible  to  discuss  the  treatment  of  all 
forms  of  secondary  anaemia  in  one  section.  Obviously, 
the  most  important  step  is  to  deal  with  the  underlying 
disease.  When  this  is  impossible,  only  poor  results  can 
be  expected,  and  treatment  must  be  on  lines  similar  to 
those  used  in  chlorosis  and  pernicious  anaemia,  i.e.,  iron 
and  arsenic.  Recovery  is  more  probable  if  the  under¬ 
lying  malady  can  be  dealt  with,  e.g.,  expulsion  of 
intestinal  parasites,  such  as  ankylostoma  duodenale  ; 
removal  of  the  patient  from  an  unhygienic  environment 
(lead,  arsenic  and  mercury  workers),  successful  operation 
on  a  bleeding  gastric  ulcer,  etc.  Nevertheless,  a  consider¬ 
able  time  elapses  before  the  blood  picture  becomes 
normal. 

Some  secondary  anaemias  present  certain  peculiarities. 
Coal  miners  and  tunnel  workers,  as  well  as  persons  who 
have  returned  from  the  tropics  (Brazil),  are  often 
infested  with  ankylos tomes.  If  such  infestation  is  at 
all  massive,  secondary  anaemia  with  eosinophilia 
develops,  and  the  detection  of  ova  in  the  faeces  makes 
the  diagnosis  clear.  Anaemia  due  to  lead  is  characterised 
by  the  presence  of  many  red  corpuscles  with  punctate 
basophilia  which,  when  stained  with  borax  methylene 
blue  (Manson),  present  fine  blue  granules  in  their 
substance.  Such  basophilic  stippling  of  the  red  cor¬ 
puscles  may  precede  the  development  of  anaemia  by  a 
considerable  time,  and  many  writers  regard  this  as  a 
valuable  finding,  because  it  permits  of  diagnosis  of  lead 
intoxication  in  the  early  stages.  Malignant  tumours, 
particularly  of  the  intestinal  tract,  may  cause  severe 
anaemia,  which  may  be  confused  with  pernicious  anaemia, 
because  the  growth  may  still  be  quite  small  at  a  time 
when  the  blood  is  already  much  impoverished.  Pre¬ 
sumably,  repeated  haemorrhages,  such  as  occur  in  gastric 
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and  intestinal  cancers,  are  the  cause.  Further,  one  is 
forced  to  postulate  marrow  injury  due  to  toxins  from 
the  growth  itself.  The  absence  of  a  raised  colour  index 
and  of  megalocytosis  serves  to  distinguish  this  condition 
from  pernicious  anaemia.  Further,  the  leucocytes, 
particularly  the  neutrophilic  polymorphs,  are  usually 
increased  in  number.  Differential  diagnosis  is  some¬ 
times  difficult,  because  achylia  gastrica  can  occur  in 
cancer  just  as  in  pernicious  anaemia.  A  peculiar  picture 
occurs  in  association  with  extensive  metastases  of 
tumours  in  the  bone  marrow ;  megalocytosis  and  a 
raised  colour  index  may  closely  simulate  pernicious 
anaemia.  There  are  also  other  signs  of  marrow  activity, 
in  that  numerous  myelocytes  appear  in  the  blood.  This 
finding,  together  with  other  clinical  signs  (bone  pains 
and  demonstration  of  the  primary  growth)  usually 
enable  a  diagnosis  to  be  made. 
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THE  LEUKAEMIAS 

The  leukaemias  are  rather  rare  diseases ;  I  see  about 
one  case  of  leukaemia  for  every  three  examples  of 
pernicious  anaemia.  The  rarity  may,  in  part,  be  due  to 
the  fact  that  the  possibility  of  the  disease  is  sometimes 
forgotten.  Certainly  I  have  often  seen  cases  of  leukaemia 
in  which  a  correct  diagnosis  has  not  been  made,  although 
the  clinical  phenomena  were  well  marked. 

Leukaemia  cannot  be  diagnosed  with  certainty  unless 
the  blood  is  examined,  but,  even  so,  careful  work  often 
reveals  very  suggestive  signs,  which  may  indicate  the 
nature  of  the  malady. 

The  subjective  symptoms  that  cause  the  patient  to 
seek  advice  are  often  quite  uncharacteristic  :  fatigue, 
malaise,  loss  of  weight  and  vague  dyspeptic  symptoms 
are  fairly  common.  More  rarely,  intractable  and  itchy 
skin  eruptions,  or  severe  epistaxis,  usher  in  the  disease. 
Slight  rise  of  temperature  in  the  evenings,  and  night 
sweats  are  fairly  common,  so  that,  in  the  absence  of 
complete  examination,  one  may  suspect  pulmonary 
tuberculosis  ;  this  is  an  error  I  have  met  several  times. 
Spontaneous  bone  pains  are  rare,  but  many  of  these 
patients,  particularly  those  with  myeloid  leukaemia, 
feel  the  pressure  of  the  enlarging  spleen.  They  complain 
of  an  uncomfortable  sensation  of  pressure  in  the  left 
upper  abdomen  ;  they  sometimes  even  call  the  doctor’s 
attention  to  the  increasing  size  of  the  abdomen,  although 
there  is  loss  of  weight.  In  lymphadenoid  leukaemia,  it  is 
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lymphomata  that  are  noticed,  e.g.,  enlarged  lymphatic 
glands  in  the  neck.  It  is,  however,  not  safe  to  suppose 
that  the  history  will  always  indicate  the  nature  of  the 
disease.  The  term  “  leukaemia  ”  is,  to  some  extent, 
misleading,  because  these  patients  are  by  no  means 
always  pale  or  white  ;  anaemia  is  usually  absent  until 
towards  the  end. 

The  physical  changes  and  the  blood  picture  are  so 
different  in  the  two  forms  of  leukaemia  that  it  is  not 
possible  to  discuss  them  together.  The  one  type  is 
never  converted  into  the  other  but,  nevertheless,  there 
are  some  characteristics  common  to  both  forms.  Chronic 
leukaemia  occurs  mainly  between  the  ages  of  forty  and 
fifty,  but  has  been  seen  in  the  aged,  and  is  very  rare  in 
childhood.  The  course  of  the  disease  is  very  chronic, 
but  there  is  gradual  deterioration  of  the  general  health 
in  both  forms  of  leukaemia.  The  duration  of  life  is  three 
to  five  years  on  the  average. 

The  subjective  symptoms,  particularly  the  progressive 
cachexia,  are  common  to  both  diseases.  These  similar 
characters  suggest  that  the  two  maladies  may  be 
aetiologically  related  ;  and,  certainly,  so  far  as  I  have 
seen,  the  two  forms  occur  in  about  equal  numbers 
everywhere. 

The  most  important  clinical  sign  in  the  myeloid  form 
of  the  disease  is  undoubtedly  the  enlargement  of  the 
spleen  ;  this  is  often  enormous,  projecting  downwards 
to  the  umbilicus,  and  even  into  the  right  hypochondrium. 
The  swelling  is  usually  smooth  and  hard,  but  not  especi¬ 
ally  painful.  Infarcts  and  peri-splenitis  may,  however, 
cause  pain.  If  the  spleen  becomes  very  big,  the  ordinary 
movement  on  respiration  ceases  to  be  obvious  ;  never¬ 
theless,  palpation  of  the  indented  upper  edge  (margo 
crenatus),  and  the  relation  to  the  colon,  which  is  below 
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it,  enables  the  mass  to  be  recognised  as  spleen.  The 
liver  is  usually  definitely  enlarged  ;  its  surface  is  smooth 
and  its  consistence  firm. 

When  a  great  degree  of  splenomegaly  is  found,  the 
possibility  of  leukaemia  should  always  be  considered. 
The  superficial  lymphatic  glands  should  then  be 
examined,  but,  in  myeloid  leukaemia,  they  often  show  no 
change.  The  condition  of  the  bones  is  more  important ; 
sternal  pain  is  usually  present,  and  is  more  severe  than 
in  pernicious  anaemia.  Pressure  on  the  ribs  is  sometimes 
very  painful,  but  there  is  no  tenderness  of  the  long 
bones  on  pressure.  Among  other  signs  is  an  increased 
excretion  of  uric  acid  ;  this  is  due  to  the  excessive 
leucocyte  metabolism.  Sometimes  a  patient  will  call 
his  doctor’s  attention  to  the  urinary  sediment.  None 
of  these  findings  is  conclusive  ;  other  forms  of  spleno¬ 
megaly  are  fairly  frequent  and,  further,  cases  of  myeloid 
leukaemia  with  only  moderate  enlargement  of  the  spleen 
are  far  from  rare.  Blood  examination  can  definitely 
settle  the  diagnosis,  and  I  advise  this  procedure  in  every 
case  in  which  the  origin  of  a  splenomegaly  is  not  imme¬ 
diately  obvious.  If  the  practitioner  has  not  the  oppor¬ 
tunity  for  a  complete  examination  of  the  blood,  I  would 
strongly  advise  inspection  of  a  film,  either  wet  or  stained. 
The  diagnosis  is  usually  obvious  because,  in  most  cases 
of  myeloid  leukaemia  that  have  been  treated  with 
X-rays,  the  number  of  leucocytes  is  so  great  that  there 
can  be  no  doubt  of  the  nature  of  the  disease.  When 
examining  a  stained  film,  it  often  seems  as  though  the 
leucocytes  are  more  numerous  than  the  red  corpuscles, 
but  this  is  not  so.  It  is  rare  for  the  white  cells  to  be 
above  half  a  million,  whilst  the  number  of  red  corpuscles 
is  only  moderately  decreased. 

There  are  some  rather  rare  cases  of  myeloid  leukaemia 
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in  which  there  is  no  great  increase  of  white  cells,  and  then 
the  diagnosis  is  not  obvious  at  first  glance.  Even  an 
infective  leucocytosis  may  rise  as  high  as  50,000. 
Examination  of  stained  films  enables  one  to  decide 
whether  the  condition  is  leukaemia,  but,  of  course,  the 
whole  clinical  picture  must  be  taken  into  account. 

In  stained  films,  numbers  of  fairly  large  leucocytes, 
with  large  oval  nuclei,  poor  in  chromatin,  are  seen  ; 
these  have  granular  cytoplasm.  Most  of  the  cells  contain 
neutrophile  granules,  but  coarsely  granular  eosinophile 
and  basophil  leucocytes  are  fairly  plentiful.  Cells  of 
this  type,  which  are  not  found  in  normal  blood,  are 
myelocytes,  i.e .,  the  parent  cells  of  the  ordinary  poly¬ 
morphonuclear  leucocytes.  Such  myelocytes  are  nor¬ 
mally  confined  to  the  bone  marrow,  but  an  isolated 
one  may  be  found  in  the  blood  in  ordinary  leucocytoses. 
It  is,  however,  only  in  myeloid  leukaemia  that  they  are 
really  numerous,  and  may  rise  as  high  as  20  per  cent,  of 
all  the  white  cells.  Leucocytes  with  similar  nuclei,  but 
non-granular  cytoplasm  also  occur,  but  usually  in  small 
numbers.  These  can  easily  be  mistaken  for  lymphocytes, 
but  have  been  shown  to  be  the  immature  stage  of 
myelocytes  :  the  so-called  myeloblast  (Naegeli).  These 
elements  are  much  scantier  than  the  myelocytes.  In 
addition  to  these  various  forms,  the  ordinary  leucocytes 
of  normal  blood,  including  small  lymphocytes,  are  found, 
but  the  last-named  are  not  numerous  as  compared  with 
the  myeloid  cells.  Nucleated  red  cells  (normoblasts)  are 
often  found.  Thus,  not  only  the  quantitative  leucocyte 
picture,  i.e.,  the  absolute  number  of  cells,  is  important 
for  the  diagnosis  of  leukaemia  ;  the  qualitative  distribu¬ 
tion  is  equally  significant.  Immature  forms,  which 
normally  remain  in  the  bone  marrow,  emigrate  into  the 
blood. 
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Lymphomata  are  just  as  characteristic  of  lymph- 
adenoid  leukaemia  as  is  splenomegaly  of  the  myeloid 
form.  Cervical  glands  are  the  most  commonly  affected 
but,  by  the  time  the  patient  seeks  medical  advice,  there 
is  often  generalised  hyperplasia  of  lymph  nodes,  and  all 
the  superficial  glands  can  be  shown  to  be  affected. 
The  axillary,  cubital,  inguinal  and  inter-costal  glands 
are  increased  in  size,  so  that  one  is  not  likely  to  be  led 
to  think  of  any  cause  of  regional  enlargement  of  glands, 
such  as  tuberculosis.  The  glands  are  usually  about  the 
size  of  beans,  but  large  packets  may  form.  The  glands 
are  not  very  sensitive  and  are  not  fused  together.  They 
are  not  fixed  to  the  skin,  and  show  no  tendency  to 
break  down  and  suppurate.  The  pharyngeal  tissues, 
especially  the  tonsils,  may  be  involved,  and  the  spleen 
is  quite  commonly  enlarged,  hard  and  smooth,  although 
it  does  not  attain  a  great  size.  Certainly  it  is  almost 
always  smaller  than  in  myeloid  leukaemia. 

Lymphomata  indicate  the  need  for  blood  examination, 
just  as  much  as  does  splenomegaly.  The  condition  of 
the  blood  is  not  so  clear-cut  in  lymphadenoid  leukaemia 
as  in  the  myeloid  form,  because,  in  the  initial  stages, 
there  is  little  or  no  increase  of  lymphocytes  in  the 
blood ;  this  is  the  prodromal  aleukaemic  stage  of 
lymphaemia.  If  large  numbers  of  lymphocytes  are  seen 
under  the  microscope,  the  diagnosis  is  clear,  but,  even 
if  there  is  no  great  increase  of  leucocytes,  the  diagnosis 
must  not  at  once  be  given  up.  Examination  of  300  to 
500  white  cells  in  a  stained  film  will  show  whether  there 
is  an  absolute  increase  of  lymphocytes.  The  normal 
leucocyte  picture  is  as  follows  :  neutrophile  poly- 
morphonuclears  :  65  to  75  per  cent.  ;  lymphocytes, 

20  per  cent.  ;  monocytes,  4  to  6  per  cent.  ;  eosinophiles, 

2  to  4  per  cent.,  and  mast  cells  0-5  per  cent. 
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If  a  patient  is  suspected  of  suffering  from  lymph- 
adenoid  leukaemia  (enlarged  glands  !),  and  the  blood 
shows  an  absolute  increase  of  lymphocytes,  it  is  very 
probable  that  the  condition  is  the  early  aleukaemic 
stage  of  the  disease.  Such  a  state  of  the  blood  may 
occur  in  lymphoid  reactions  in  sepsis,  miliary  tuber¬ 
culosis,  and  in  lymphaemic  glandular  fever,  etc.  It  is 
never  safe  to  base  a  conclusion  on  the  blood  picture 
alone,  the  condition  of  the  patient  as  a  whole  must  be 
taken  into  account. 

In  a  case  with  generalised  enlargement  of  lymph- 
adenoid  tissue,  but  no  increase  of  lymphocytes,  leukaemia 
can  be  excluded  with  almost  complete  certainty,  and 
lymphogranulomatosis  or  lymphosarcomatosis  must  be 
considered. 

In  most  cases  of  lymphadenoid  leukaemia  these 
considerations  are  not  applicable,  because  the  patients 
are  not  seen  by  their  doctor  until  they  have  reached  a 
stage  in  which  the  blood  contains  huge  numbers  of 
lymphocytes,  and  one  glance  through  the  microscope 
makes  the  diagnosis  obvious.  The  condition  of  the 
blood  is  monotonous,  as  compared  with  the  variegated 
cell  picture  in  myeloid  leukaemia.  Lymphocytes  are  so 
numerous  that  all  other  types  of  cells  are  very  scanty. 
Small  lymphocytes  of  normal  type  predominate,  but 
there  are  often  some  larger  cells  with  nuclear  indenta¬ 
tion  (Rieder  cells) ;  these  are  pathological  lymphocytes. 

In  addition  to  the  two  forms  of  chronic  leukaemia, 
there  are  acute  forms  :  the  so-called  acute  leukaemias, 
which  run  so  very  different  a  course  that  they  do  not 
suggest  a  leukaemia  at  all.  Their  characters  are  rather 
those  of  a  severe  septic  infection.  The  acute  leukaemias 
are  characterised  by  sudden  onset,  high  fever,  rapid 
course  and  invariably  fatal  termination.  The  possibility 
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of  acute  leukaemia  should  be  considered  when  such  a 
malady  starts  with  pharyngitis  or  stomatitis,  accom¬ 
panied  by  filthy,  septic  membrane  on  the  tonsils  and  by 
a  haemorrhagic  diathesis,  which  causes  massive  bleeding 
in  the  skin  and  mucosae.  Thus  fever,  angina  and 
haemorrhages  are  the  striking  symptoms  of  acute 
leukaemia.  In  addition,  moderate  enlargement  of  liver, 
spleen  and  lymphatic  glands  often  occurs.  Blood 
examination  usually  reveals  a  great  increase  of  the 
leucocytes,  which  may  rise  above  100,000.  In  all  cases 
of  acute  leukaemia  the  cells  resemble  lymphocytes,  but 
it  is  now  recognised  that  acute  myeloblastic  leukaemia 
also  occurs.  In  this  condition  the  lymphocytoid  cells  are 
really  young  members  of  the  myeloid  series.  Such 
differential  diagnosis  may  be  very  difficult,  and  is  of  no 
importance  in  practice,  because  every  case  of  acute 
leukaemia  rapidly  proves  fatal. 

Acute  leukaemias  are  rather  rare  in  adults,  but  are 
somewhat  commoner  in  children.  Indeed,  it  is  stated 
that  lymphadenoid  leukaemia  in  childhood  is  always 
acute. 

The  clinical  resemblance  between  acute  leukaemia  and 
severe  septic  infections  is  increased  by  the  fact  that 
streptococci  can  often  be  grown  from  the  blood  ;  indeed, 
it  has  been  suggested  that  the  acute  leukaemias  are  only 
special  manifestations  of  septic  conditions.  The  view 
can  probably  be  discarded,  because  there  may  be  no 
fever  in  the  prodromal  stages  of  acute  leukaemia. 
Further,  one  occasionally  sees  conversion  of  a  chronic 
into  a  rapidly  fatal  acute  leukaemia,  e.g .,  after  careless 
X-ray  treatment. 

There  is  a  recently  investigated  malady,  which 
presents  certain  clinical  and  haematological  resemblances 
to  acute  leukaemia,  but  has  a  good  prognosis.  This  is 
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acute  lymphaemoid  glandular  fever  (E.  Pfeiffer ;  W. 
Schultz).  The  malady  is  probably  due  to  a  specific 
organism,  and  occurs  mainly  in  young  persons.  In 
addition  to  fever  and  generalised  swelling  of  the  lym¬ 
phatic  glands,  including  the  spleen,  there  is  often  an 
angina,  like  that  of  acute  leukaemia.  The  blood  usually 
shows  a  moderate  leucoeytosis,  but  sometimes  there  is 
great  increase  of  white  cells,  due  to  excess  of  mono¬ 
nuclear  elements.  Most  of  these  cells  are  large  lympho¬ 
cytes,  but  sometimes  monocytes  are  considerably 
increased  ;  hence  the  older  name  “  monocytic  angina.” 
As  the  mononuclear  cells  may  form  80  per  cent,  or 
more  of  the  leucocytes,  the  differential  diagnosis  from 
the  more  acute  forms  of  leukaemia  may  be  very  difficult. 
It  is  most  important  to  use  every  possible  method  of 
investigation,  because  this  is  a  relatively  harmless 
disease,  in  which  recovery  occurs  in  two  to  six  weeks, 
whereas  acute  leukaemia  is  always  fatal.  Points  in 
favour  of  a  diagnosis  of  glandular  fever  and  against  one 
of  acute  leukaemia  are  :  good  general  condition,  relatively 
slight  fever,  absence  of  haemorrhagic  signs  and,  as  a 
rule,  only  moderate  leucoeytosis.  Cases  of  glandular 
fever  recover  without  any  special  treatment.  There  is 
a  tendency  to  seasonal  increases  in  the  incidence  of 
glandular  fever,  which  is  a  point  in  favour  of  the  view 
that  a  specific  agent  is  present.  The  disease  is  not  rare, 
and  it  is  surprising  that  it  escaped  notice  for  so  long  in 
spite  of  the  innumerable  blood  examinations  that  have 
been  carried  out  in  a  great  variety  of  diseases. 

The  prognosis  of  leukaemia  quoad  sanationem  is  bad  ; 
indeed,  no  case  of  cure  is  recorded.  It  can,  however, 
be  said  that  treatment  is  able  to  prolong  life  and  effi¬ 
ciency,  at  least  in  the  chronic  cases.  Arsenic  is  the  only 
medicament  that  gives  good  results.  I  advise  large 
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doses,  and  treat  all  cases  with  injections  of  arsacetin 
(0-15  gramme  daily).  Such  a  course  of  treatment  should 
start  with  0*05  gramme  daily,  and  should  be  continued 
for  four  to  six  weeks.  If  parenteral  administration  is 
not  possible,  Fowler’s  solution  or  asiatic  pills  should 
be  given  in  increasing  doses,  up  to  a  maximum  of  six 
pills  daily,  but  I  much  prefer  administration  by  injection. 
The  only  other  specific  medicament  is  benzol,  which  was 
advocated  by  Koranyi  on  account  of  its  leucotoxic 
action.  It  is  best  to  give  3  to  5  grammes  daily  with  an 
equal  amount  of  olive  oil  in  gelodurat  capsules.  I  have 
tried  benzol  several  times,  and  cannot  recommend  it. 
Admittedly,  the  leucocytes  sometimes  fall  in  a  dramatic 
manner,  but  there  may  be  other,  and  uncontrollable, 
effects.  Benzol  may  be  dangerous,  because  the  marrow 
and  kidneys  may  be  severely  injured,  and  intractable 
dyspepsia  sometimes  occurs.  I  must  also  protest  against 
splenectomy  in  leukaemia,  although  this  suggestion  is 
put  forward  at  intervals. 

Arsenic  alone  does  not  produce  a  normal  blood  picture, 
and  X-rays  are  much  more  effective.  Radiological 
treatment  has  been  in  use  since  1903,  and  is  certainly  the 
best  therapeutic  method,  when  properly  carried  out. 
Technical  details  cannot  be  given  here,  but  I  must  issue 
a  grave  warning  against  treatment  by  inexperienced 
workers,  and  with  inefficient  apparatus.  Irradiation  is 
not  a  mild  method  of  treatment ;  if  the  technique  is 
not  understood,  much  damage  may  be  done,  either  by 
causing  X-ray  burns  or  by  converting  a  chronic  leukaemia 
into  an  acute  one,  which  is  inevitably  and  rapidly  fatal. 
Experienced  workers,  however,  get  good  results  with 
X-ray  treatment.  The  enlargement  of  the  spleen  may 
disappear,  and  the  blood  picture  may  improve  so  much 
that  it  is  almost  impossible  to  diagnose  leukaemia. 
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Unfortunately,  the  effects  are  not  permanent ;  sooner 
or  later  a  relapse  occurs,  which  can  often  be  effectively 
treated  with  further  irradiation.  There  is  no  doubt 
that  properly  regulated  treatment  can  postpone  the 
terminal  cachexia  for  years,  and  can  keep  the  patients 
fit  for  work,  which  is,  of  course,  enormously  important. 
In  my  opinion,  every  case  of  leukaemia  should  be  treated 
with  arsenic  and  X-rays,  but,  even  so,  arsenic  alone 
should  be  used  as  long  as  possible.  The  later  and  more 
cautiously  one  uses  irradiation,  the  longer  can  one 
postpone  the  time  when  the  cells  become  radio-resistant. 
The  anaemia,  which  often  develops  in  the  late  stages,  is 
not  improved  by  liver  or  iron,  and,  further,  no  organ 
products,  including  spleen  extract,  have  proved  of  any 
value  in  leukaemia.  Thorium  X  has  been  used  by  intra¬ 
venous  injection  ;  occasionally  its  effects  are  similar  to 
those  of  X-rays,  but  are  usually  transient.  X-ray  treat¬ 
ment  is,  therefore,  preferable. 

A  few  words  about  the  aetiology  of  leukaemia  are 
necessary,  although  this  subject  is  still  obscure.  The 
unlimited  proliferation  of  the  haematopoietic  tissues  is 
very  suggestive  of  neoplasia,  but,  on  the  other  hand, 
certain  experimental  facts,  particularly  those  of  leukaemia 
in  fowls,  suggest  the  possibility  of  an  infectious  origin. 
Naegeli  puts  forward  the  view  that  there  is  disturbance 
of  correlation  between  the  myeloid  and  lymphatic  tissue, 
which  is  supposed  to  be  due  to  some  endocrine 
disharmony.  It  is  clear  that  we  have  not  yet  passed 
the  stage  of  hypothesis,  and  clinical  and  experimental 
research  still  have  a  big  task  before  them. 

In  leukaemia  we  are  faced  with  unlimited  proliferation 
and  increase  of  leucocytes,  but  there  is  also  a  fairly 
common  condition  in  which  myeloid  cells  in  the  blood 
steadily  diminish  in  number,  and  ultimately  disappear  ; 
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this  is  agranulocytosis.  The  picture  resembles  that  of 
severe  sepsis,  often  with  slight  icterus.  One  would,  of 
course,  except  leucocytosis,  but  blood  films  reveal  only 
a  few  lymphocytes,  and  no  granular  leucocytes.  The 
total  number  of  white  cells  may  be  reduced  to  a  few 
hundreds.  Suppuration  cannot  occur  in  this  disease, 
because  there  are  no  pus-cells  available.  Necroses, 
particularly  of  the  gums  and  around  small  wounds,  occur ; 
anti-bacterial  power  is  almost  absent  and,  however  great 
the  care  taken,  necrosis  or  lymphangitis  develops  around 
the  puncture  from  which  blood  for  examination  was 
taken.  The  noxious  agent  in  agranulocytosis  appears 
to  act  selectively  on  leucocytopoietic  tissue  in  the 
marrow  and,  as  a  rule,  neither  anaemia  nor  haemorrhagic 
signs  occur. 

Probably  agranulocytosis  may  arise  as  a  result  of 
sepsis,  but  there  are  cases  in  which  reduction  in  the 
number  of  leucocytes  is  present  for  some  time  before 
the  commencement  of  fever ;  that  is,  the  sepsis  is 
secondary.  I  have  myself  seen  such  a  case. 

The  prognosis  is  always  very  grave.  Occasionally, 
massive  blood  transfusions  and  stimulating  doses  of 
X-rays  to  the  bones  seem  to  save  life.  Diagnosis, 
particularly  differentiation  from  other  forms  of  infection, 
can  be  made  only  by  blood  examination. 
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LYMPHOGRANULOMATOSIS  AND  OTHER 
LEUKASMOID  DISEASES 

The  term  “  leukaemoid  disease  ”  is  conveniently 
applied  to  various  maladies  affecting  the  haematopoietic 
organs.  These  are  rather  reminiscent  of  certain  forms 
of  leukaemia,  and  can,  indeed,  be  confused  with  them. 
The  resemblances  are,  however,  really  only  superficial 
ones. 

Certain  conditions,  with  the  clinical  picture  of 
lymphadenoid  leukaemia,  must  be  discussed,  although 
blood  examination  reveals  no  leukaemic  changes.  It 
used  to  be  customary  to  use  the  term  46  pseudo-leukaemia  ” 
to  designate  conditions  in  which  generalised  hyperplasia 
of  lymphatic  tissue  was  not  associated  with  well-marked 
increase  of  lymphocytes  in  the  blood.  This  name  is 
now  obsolete,  and  should  not  be  used,  because,  as  a  rule, 
we  can  reach  a  more  definite  diagnosis.  Undoubtedly, 
the  old  conception  of  pseudo-leukaemia  included  a 
number  of  quite  unrelated  maladies.  Such  states  as 
the  following  were  put  in  this  class  :  early  aleukaemic 
cases  of  lymphadenoid  leukaemia,  such  as  have  been 
described  in  the  previous  chapter ;  inflammatory 
granulomata  ;  and  true  malignant  tumours. 

The  commonest,  and  therefore  most  important,  of 
these  clinically  similar  diseases  is  lymphogranulomatosis, 
or  malignant  granuloma,  which  is  also  known  as 
Hodgkin’s  or  Sternberg’s  disease. 
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The  clinical  picture  is  very  much  like  that  of  lymph- 
adenoid  leuksemia,  and  the  most  striking  symptom  is 
enlargement  of  superficial  lymphatic  glands.  These, 
unlike  those  of  tuberculosis,  show  little  tendency  to 
suppurate  and  rupture.  Enlargement  of  the  liver  and 
spleen  also  occurs  in  lymphogranulomatosis.  The  spleen 
is  often  quite  big  and  hard,  and  its  surface  may  be 
smooth  or  irregular.  Loss  of  weight  and  gradually 
progressive  weakness  are  features  common  to  both 
diseases.  It  is  not  always  possible  to  distinguish  the 
maladies  from  one  another  without  blood  examination, 
but  there  are  some  symptoms  which  give  a  fairly 
characteristic  picture  in  lymphogranulomatosis,  although 
they  are  not  invariably  present.  The  temperature  is 
often  raised  in  lymphogranulomatosis,  whereas  in 
lymphatic  leukaemia  it  is  usually  normal.  The  fever  is 
rarely  high,  and  often  presents  a  remittent  character, 
rather  resembling  tuberculosis.  Occasionally,  per¬ 
sistently  high  temperatures  occur,  and  are  associated 
with  deterioration  of  the  general  condition.  The 
temperature  curve  sometimes  resembles  that  - of  typhoid 
fever ;  at  other  times  it  is  like  that  of  relapsing  fever, 
and  periods  of  several  days’  high  pyrexia  are  separated 
from  one  another  by  longer  or  shorter  apyrexial  periods. 
Changes  in  the  urine  are  less  significant ;  in  lympho¬ 
granulomatosis,  urobilinuria  and  a  positive  diazo  reac¬ 
tion  may  occur,  but  this  is  not  the  case  in  leukaemia. 
The  absence  of  the  reaction  must,  however,  never  be 
regarded  as  excluding  lymphogranulomatosis.  Finally, 
it  must  be  mentioned  that  hyperplasia  of  the  pharyngeal 
lymphatic  tissue  does  not  occur  in  lymphogranulo¬ 
matosis,  nor  do  cutaneous  infiltrations  appear,  but 
intractable  pruritus  is  common.  Experienced  physicians 
lay  much  stress  on  the  consistency  of  the  lymphomata. 
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which  are  harder  in  lymphogranulomatosis  than  in 
leukaemia,  at  least  in  the  later  stages  of  the  disease. 

If,  after  consideration  of  these  varied  clinical  features, 
the  diagnosis  is  still  not  certain,  blood  examination  will 
usually  show  whether  the  case  is  one  of  lymphogranulo¬ 
matosis  or  of  the  aleukaemic  stage  of  lymphatic  leukaemia. 
In  the  latter,  even  if  there  is  no  noteworthy  increase  of 
lymphocytes,  there  is  a  definite  absolute  lymphocytosis, 
both  relative  and  absolute,  and  some  pathological  forms 
of  large  lymphocytes  can  usually  be  found.  In  most 
cases  of  lymphogranulomatosis,  the  number  of  lympho¬ 
cytes  is  decreased,  both  relatively  and  absolutely, 
probably  as  the  result  of  extensive  destruction  of 
lymphadenoid  tissue.  The  other  forms  of  white  cells 
do  not  behave  in  a  typical  manner.  Usually  there  is  a 
moderate  increase  in  the  number  of  leucocytes,  up  to 
about  20,000  ;  this  is  due  to  excessive  numbers  of 
neutrophile  polymorphs.  The  eosinophiles  are  often, 
but  not  always,  increased.  I  have  occasionally  seen 
cases  with  leucopenia. 

Although  the  differentiation  of  lymphogranulomatosis 
from  the  aleukaemic  prodromal  stage  of  lymphadenoid 
leukaemia  is  usually  possible  on  clinical  and  haemato- 
logical  grounds,  there  are  cases  in  which  the  diagnostic 
difficulties  are  considerable.  If  hyperplasia  affects  all 
the  superficial  lymphatic  glands  and  the  spleen,  the 
presence  of  a  generalised  systemic  disease  of  the  lymph¬ 
adenoid  tissue  cannot  be  doubted,  because,  apart  from 
rare  cases  of  tuberculosis  and  syphilitic  granuloma, 
leukaemia  and  lymphogranulomatosis  are  the  only 
probable  diseases.  The  generalisation  of  the  disease  is 
not  always  obvious,  particularly  in  the  early  stages. 
For  example,  the  lymphomata  may  be  purely  cervical 
or  mediastinal,  with  no  other  glandular  enlargement ; 
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or  there  may  be  a  few  palpable  cervical  glands  and  an 
enlarged  spleen,  with  no  other  signs.  In  such  cases, 
regional  diseases  of  lymphatic  tissue,  especially  tubercu¬ 
losis,  must  be  considered.  In  all  such  cases,  and  whenever 
lymphomata  are  found  in  superficial  glands,  I  would 
strongly  advise  biopsy,  because  a  sound  basis  for 
diagnosis  and  prognosis  can  be  obtained  by  this  means. 
It  is  essential  that  the  sections  be  examined  by  an 
experienced  pathologist.  Here  a  few  remarks  on  the 
histological  findings  will  suffice.  Granulomatous  lympho¬ 
mata  are  not  composed  of  a  solid  mass  of  lymphocytes, 
as  in  the  case  in  lymphsemia.  There  is  inflammatory 
granulation  tissue,  in  which  a  variety  of  cells  is  present. 
The  appearances  are  rather  like  those  in  tuberculosis, 
because  the  tissue  is  made  up  of  epithelioid  cells,  fibro¬ 
blasts,  lymphocytes,  numerous  eosinophile  leucocytes, 
and,  lastly,  a  special  form  of  giant-cell  with  central 
nuclei  (Sternberg’s  giant  cells).  The  last  named,  together 
with  the  eosinophiles,  assist  in  distinguishing  the 
condition  from  tuberculosis,  which  certainly  somewhat 
resembles  granulomatosis,  in  that  caseation  and  scarring 
of  the  glandular  tumours  occur.  , 

The  diagnosis  is  very  difficult,  but  not  impossible,  in 
cases  where  lymphogranulomatosis  is  confined  to  the 
retro-peritoneal  glands.  If  there  is  no  ascites,  it  is 
possible  to  feel  hard  irregular  tumours,  deeply  placed  in 
the  abdomen.  Sometimes  the  co-existence  of  spleno¬ 
megaly  and  enlargement  of  the  liver,  together  with  the 
type  of  pyrexia  (chronic  relapsing  fever)  are  very  sugges¬ 
tive.  In  other  cases  it  may  be  possible  to  find 
enlargement  of  a  superficial  lymphatic  gland  which  can 
be  excised  and  examined. 

I  regard  the  prognosis  of  lymphogranulomatosis  as 
worse  than  that  of  lymphadenoid  leuksemia.  The  disease 
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lasts  two  or,  at  the  most,  three  years,  but  acute  and  also 
very  chronic  forms  are  known.  If  pyrexia  is  high  and 
persistent,  the  course  of  the  malady  is  more  rapid.  No 
cure  has  been  recorded,  but  remissions  occur,  but  are 
rarely  as  complete  or  as  persistent  as  in  lymphaemia. 

Treatment  is  much  the  same  as  in  lymphatic  leukaemia, 
and  arsenic  is  sometimes  effective.  X-irradiation  of  the 
lymphomata  and  spleen  is  valuable,  but  does  not  give 
such  good  results  as  in  leukaemia.  Irradiation  is  some¬ 
times  followed  by  severe  febrile  reactions  and  general 
toxic  signs,  so  that  treatment  should  not  be  given  too 
frequently.  Pyrexia  and  the  troublesome  sweating  must 
be  dealt  with  symptomatically.  There  is  a  rare  form 
of  syphilitic  granulomatosis,  and  I  strongly  advise  that 
this  possibility  should  be  kept  in  mind  and  a  Wassermann 
reaction  performed  on  every  case,  because  the  syphilitic 
malady  is  curable  with  specific  treatment,  whereas  the 
prognosis  of  lymphogranulomatosis  is  so  very  bad. 

The  aetiology  of  malignant  granuloma  is  unknown. 
The  old  view  that  it  is  a  special  form  of  tuberculosis  has 
been  given  up.  Other  organisms  which  have  been 
described  as  being  causative  have  not  been  generally 
accepted.  Lymphogranulomatosis  seems  to  present  a 
certain  geographical  incidence  ;  in  some  districts  it  is 
much  commoner  than  both  forms  of  leukaemia  together. 
Until  recently  the  disease  was  regarded  as  being  very 
rare,  but  this  was  because  practitioners  did  not  recognise 
it.  It  occurs  in  both  men  and  women,  and  is  said  to  be 
commoner  in  the  former,  but  I  cannot  confirm  this. 

Certain  rare  maladies  are  included  among  the  leukae- 
moid  diseases,  and  need  only  brief  discussion  here. 
Lymphosarcomatosis  (Kundrat)  is  a  morbid  process 
affecting  lymphatic  glands,  and  somewhat  resembling 
both  leukaemia  and  granulomatous  processes,  but  also 
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with  characters  suggestive  of  a  malignant  tumour.  It  is 
not  a  true  generalised  system-disease.  Lymphosareoma- 
tosis  begins  locally  like  a  neoplasm,  and  very  rapidly 
spreads  to  larger  areas  of  lymphatic  glands.  The  cervical 
and  mediastinal  glands  are  the  most  frequent  sites 
of  commencement.  The  spleen  is  practically  never 
enlarged,  and  the  cubital  and  inguinal  glands  usually 
escape.  Differentiation  from  granulomatosis  is  facili¬ 
tated  by  these  facts,  and  also  because  lymphosarcoma- 
tosis  tends  to  formation  of  much  larger  masses,  which 
are  not  confined  to  the  lymphatic  glands,  but  grow  into 
adjacent  tissues.  The  tumours  differ  from  true  sarcomas 
in  that  they  do  not  infiltrate  and  destroy  the  neighbour¬ 
ing  tissues  :  they  grow  along  pre-formed  spaces  and 
compress  the  tissues.  The  mediastinum  is  the  commonest 
site  of  such  large  growths.  Fever  is  uncommon,  and  this 
is  another  point  of  distinction  from  lymphogranulo¬ 
matosis.  Biopsy  is  useful  in  confirming  the  diagnosis. 
Treatment  is  useless.  Operative  removal  is  prevented 
by  the  widespread  extension  of  the  disease.  Arsenic 
and  irradiation  may  be  followed  by  transient  remissions, 
but  even  so  it  is  rarely  possible  to  prolong  life  for  more 
than  a  year  or  two.  The  blood  picture  is  not  charac¬ 
teristic  ;  most  commonly  there  is  neutrophile  leucocytosis, 
with  lymphopenia,  but  leucopenia  may  be  found. 

Another  rare  disease  which  seems  to  be  closely  related 
to  leukaemia,  but  also  has  some  of  the  characters  of  a 
malignant  tumour,  is  chloroma.  It  has  long  been  known 
that  green  tumours,  which  mainly  affect  the  orbits  and 
periosteum  of  the  cranial  bones,  are  very  distinctive 
when  seen  at  autopsy.  The  clinical  picture  is  now 
sufficiently  well  recognised  to  enable  a  diagnosis  to  be 
made  in  vivo  in  some  cases.  The  condition  resembles 
acute  leukaemia,  as  described  in  the  previous  chapter  ; 
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fever  of  septic  type,  haemorrhages  and  enlargement  of 
the  liver  and  spleen  are  the  most  important  symptoms. 
In  the  blood  large  numbers  of  lymphocytoid  cells  are 
found,  just  as  in  acute  leukaemia.  In  some  cases  at  least 
these  cells  are  not  young  lymphocytes,  but  are  myelo¬ 
blasts.  Further,  some  anaemia  is  usually  present. 

The  diagnosis  of  chloroma  can  be  made  when  manifes¬ 
tations  of  acute  leukaemia  are  accompanied  by  palpable 
periosteal  tumours  on  the  cranial  bones,  vertebrae  and 
ribs,  together  with  proptosis,  which  appears  to  be  due  to 
intraorbital  proliferation.  From  the  purely  practical 
aspect,  differentiation  from  acute  leukaemia  is  of  no  im¬ 
portance — both  diseases  are  equally  hopeless.  Chloroma 
occurs  mainly  in  the  young,  including  children. 

Fundamentally,  chloroma  is  nothing  other  than  a 
form  of  acute  leukaemia.  It  is  described  separately, 
however,  on  account  of  the  tendency  to  tumour  forma¬ 
tion  and  the  malignant  character  of  these  growths.  They 
extend  by  erosion  and  infiltration,  e.g .,  of  bone  :  this  is 
a  phenomenon  which  does  not  occur  in  other  forms  of 
leukaemia.  Occasionally  chloromata  without  infiltrative 
tendencies  are  seen. 

A  brief  description  of  the  slightly  commoner  picture  of 
multiple  myeloma  (Kahler’s  disease)  may  be  useful. 
Many  areas  of  the  skeleton,  particularly  the  ribs,  cranial 
bones  and  vertebrae,  are  the  seat  of  tumours,  all  of  which 
appear  to  develop  at  the  same  time.  These  growths 
erode  the  bone,  gradually  expand  it,  and  ultimately 
cause  spontaneous  fracture.  Multiple  myeloma  may  be 
termed  the  “  spontaneous  fracture  disease.”  In  the 
later  stages  numerous  fractures  occur,  and  then  the 
limbs  are  also  involved,  so  that  the  patient  is  quite 
helpless.  In  the  early  stages,  neuralgic  pains  and  tender¬ 
ness  over  the  bones  are  the  main  symptoms,  which  may 
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be  very  difficult  to  interpret.  The  blood  shows  no 
characteristic  changes  in  its  morphology,  but  examina¬ 
tion  of  the  urine  sometimes  enables  an  early  diagnosis  to 
be  made.  A  peculiar  albumose-like  protein  appears  in 
the  urine,  often  in  large  amount  (Bence-Jones).  This 
substance  precipitates  on  heating  the  urine,  but 
redissolves  on  boiling.  If  albumen  is  present  at  the 
same  time,  which  is  fairly  commonly  the  case,  great 
care  is  needed  not  to  overlook  the  Bence-Jones  protein. 
Such  a  change  in  the  urine  should  be  looked  for  any¬ 
where  where  there  is  the  least  suspicion  of  the  possibility 
of  multiple  myeloma,  but  radiographic  examination  is 
also  valuable.  Large  numbers  of  round  areas  of  porosis 
are  seen  in  the  bone-shadows,  often  particularly  well 
marked  in  the  ribs.  Histologically,  the  tumours  consist 
of  lymphocytes,  but  other  bone-marrow  cells  have  also 
been  found  (plasma  cells  and  myelocytes).  No  form  of 
treatment  has  any  effect. 
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HAEMORRHAGIC  DIATHESES 

The  term  “  haemorrhagic  diatheses  ”  has  long  been 
applied  to  morbid  conditions  in  which  there  is  a  tendency 
to  bleeding,  and  in  which  cutaneous  and  mucosa 
haemorrhages  dominate  the  picture.  As  has  often 
occurred,  detailed  consideration  has  made  it  possible  to 
divide  the  haemorrhagic  diatheses  into  a  number  of 
separate  and  well-defined  diseases,  some  of  which,  so  far 
as  we  can  determine,  are  not  aetiologically  related  to  one 
another.  There  is  now  a  tendency  to  give  up  the  use  of 
the  comprehensive  term  “  haemorrhagic  diathesis,”  just 
as  pseudo-leukaemia  has  been  dropped.  Instead  of  this 
name,  the  individual  maladies  are  described  as  their 
aetiology  and  pathogenesis  suggest.  A  tendency  to 
haemorrhages  is  a  symptom,  just  as  are  jaundice,  ascites, 
etc.  ;  not  only  does  it  occur  in  many  diseases,  but  its 
causes  may  be  very  different. 

What  clinical  possibilities  enable  us  to  recognise  a 

haemorrhagic  diathesis  ?  The  first  step  will  be  to  look 

for  blood  spots  (petechiae,  suffusions)  in  the  skin  and 

mucosae.  The  history  is  also  valuable,  particularly  if 

the  patient  can  definitely  state  that  very  troublesome 

bleeding  follows  slight  injuries  and  wounds.  Caution  is 

necessary  before  deciding  that  a  haemorrhagic  diathesis 

is  present ;  for  example,  genital  haemorrhages  are  due  to 

local  disease  far  more  commonly  than  to  such  a  diathesis. 

Again,  repeated  epistaxis  is  usually  due  to  local  changes 
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in  the  nasal  mucosa,  and  is  not  necessarily  a  mani¬ 
festation  of  haemorrhagic  diathesis. 

During  the  last  two  decades  a  number  of  procedures 
have  been  elaborated  for  the  purpose  of  detecting  a 
tendency  towards  bleeding,  and  some  of  these  can  be 
used  at  the  bedside.  I  will  mention  the  following  : — 

(1)  Determination  of  the  bleeding  time  (Duke).  The 
ear  is  cleaned  with  ether,  and  is  then  pricked  to  a 
depth  of  exactly  4  mm.  with  Franke’s  needle,  the  time 
being  noted.  A  drop  of  blood  is  removed  with  blotting 
paper  at  intervals  of  a  minute  without  touching  the  skin. 
Normally  the  size  of  the  drops  rapidly  decreases,  and 
bleeding  stops  in  two  or  three  minutes.  In  some  haemor- 
rhagic  diatheses  the  bleeding  time  is  greatly  prolonged, 
even  up  to  twenty  minutes  or  more. 

(2)  Rumpel-Leede  phenomenon.  A  tourniquet  is  put 
round  the  upper  arm  sufficiently  tightly  to  cause  venous 
stasis  without  obliterating  the  radial  pulse.  The 
tourniquet  is  removed  at  the  end  of  three  minutes  and 
the  arm  is  examined  for  petechiae.  Normally  none 
appear,  but  they  are  numerous  in  many  haemorrhagic 
diatheses,  although  they  occur  also  in  some  infective 
maladies,  such  as  scarlatina,  measles,  typhus,  sepsis,  etc. 

(3)  Koch’s  test.  A  number  of  needle  punctures  are 
made  into  the  subcutaneous  tissue.  In  normal  persons 
no  sign  can  be  found  twenty-four  hours  later,  but  in 
some  of  the  haemorrhagic  diatheses  a  haemorrhagic  areola 
surrounds  each  puncture. 

Exact  diagnosis  of  haemorrhagic  diatheses  demands 
the  determination  of  the  coagulation  time  and  the 
enumeration  of  the  blood  platelets.  These  procedures 
require  time  and  practice,  so  that  they  can  scarcely  be 
regarded  as  bedside  methods.  One  might  suppose  that 
the  determination  of  the  bleeding  time  by  Duke’s  method 
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would  give  the  same  information  as  does  the  coagulation 
time,  but  this  is  not  so.  Bleeding  time  mainly  depends 
upon  the  formation  of  thrombi,  and  these  arise  by 
agglutination  of  platelets.  If  platelets  are  scanty  the 
bleeding  time  will  be  prolonged,  without  necessarily  being 
accompanied  by  prolongation  of  the  coagulation  time  in 
vitro.  The  determination  of  the  bleeding  time  is  thus, 
to  some  extent,  a  substitute  for  enumeration  of  the 
platelets.  Coagulation  time  is  best  investigated  as 
follows  :  Blood  is  taken  from  a  vein  into  a  clean,  dry 
syringe,  and  20  drops  are  placed  into  a  number  of  clean, 
dry  watch  glasses  in  a  damp  chamber.  The  time  at  the 
commencement  is  noted,  as  is  the  moment  at  which  the 
blood  becomes  solid.  This  is  between  ten  and  twenty 
minutes  at  room  temperature. 

Enumeration  of  the  blood  platelets  (Fonio)  is  carried 
out  as  follows  :  A  small  puncture,  which  should  not 
bleed  spontaneously,  is  made  in  the  pulp  of  a  finger.  A 
drop  of  14  per  cent,  solution  of  magnesium  sulphate  is 
placed  on  the  wound,  and  the  finger  is  pressed  so  that 
blood  flows  into  the  drop  and  mixes  with  it.  Stirring 
with  a  glass  rod  dipped  in  the  magnesium  sulphate 
solution  ensures  proper  mixing.  Films  are  then  made, 
and  when  dry  are  stained  with  Jenner-May-Grünwald 
solution  and  then  with  Giemsa  for  an  hour.  Red 
corpuscles  and  platelets  are  counted  in  this  film,  and  it 
is  easy  to  determine  how  many  erythrocytes  there  are  to 
each  platelet.  If  the  number  of  red  corpuscles  has  been 
found,  the  number  of  platelets  can  be  calculated. 
Normally  there  are  between  300,000  and  500,000  per  cubic 
millimetre.  The  purpose  of  the  magnesium  sulphate 
solution  is  to  prevent  agglutination  of  the  platelets, 
which  are  very  sticky.  It  is  only  safe  to  depend  on  the 
figures  obtained  by  an  experienced  observer,  because  it 
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is  often  difficult  to  distinguish  between  platelets  and 
precipitates  of  stain. 

By  the  use  of  these  and  similar  methods  of  examination 
a  number  of  definite  diseases  have  been  sorted  out  of  the 
large  group  of  haemorrhagic  diatheses. 

(A)  Hcemophilia  is  rare,  and  occurs  only  in  males  ;  no 
case  described  as  occurring  in  the  female  has  withstood 
criticism.  Haemophilia  is  strictly  a  heredo-familial 
malady  which  occurs  in  certain  families  (bleeder 
families).  The  healthy  mothers  transmit  the  condition 
to  some  of  their  male  offspring.  Transmission  by  the 
male  scarcely  ever  occurs,  so  that  bleeder’s  children  are 
healthy,  but  the  offspring  of  a  bleeder’s  sister  may  have 
the  disease.  There  are  various  degrees  of  intensity.  In 
severe  cases  the  bleeders  die  of  haemorrhage  in  early 
childhood.  Often  bleeding  from  the  umbilical  cord  is 
excessive,  and,  later,  bleeding  after  tooth  extraction  or 
slight  wounds  may  be  very  great.  In  slighter  cases 
haemophilics  may  attain  a  greater  age,  but  always  have 
to  guard  against  trauma  of  all  kinds,  and,  so  far  as 
possible,  no  operations  should  be  undertaken.  I  hemo¬ 
philic  children  should  be  excused  from  gymnastic  exercise. 

The  diagnosis  of  haemophilia  is  very  easy  if  the 
hereditary  conditions  are  known.  The  first  enquiry 
should  be  about  male  relations,  such  as  maternal  uncles, 
rather  than  about  the  parents.  If  an  hereditary  tendency 
can  be  excluded,  haemophilia  should  not  be  diagnosed 
without  very  great  care,  but  it  need  not  always  be 
excluded,  because  one  may  be  dealing  with  a  first  case  in 
a  family.  Again,  one  should  be  chary  of  making  the 
diagnosis  if  older  children  or  adults  complain  of  bleeding 
but  do  not  give  a  history  of  haemorrhages  in  earlier  years. 
I  never  diagnose  haemophilia  in  women. 

Physical  examination  does  not  assist  in  making  the 
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diagnosis,  and  the  blood  shows  no  morphological 
abnormality,  except  perhaps  a  secondary  anaemia,  due 
to  haemorrhage.  The  Rumpel-Leede  phenomenon  and 
the  Koch  test,  as  described  above,  give  a  negative 
result ;  apparently,  therefore,  the  blood  vessels  are  not 
appreciably  injured.  The  bleeding  time  may  be 
moderately  prolonged,  but  this  is  not  invariable. 
Examination  of  the  clotting  time  throws  light  on  the 
malady.  The  blood  of  haemophilics  clots  very  slowly  ; 
indeed,  it  may  take  hours  to  do  so.  This  is  the  origin 
of  the  intractable  haemorrhages.  The  defective  coagula¬ 
bility  is  due  to  delayed  formation  of  thrombin,  which 
converts  the  soluble  fibrinogen  in  fibrin. 

Admittedly  the  diagnosis  is  usually  so  obvious  that, 
in  practice,  it  is  not  necessary  to  determine  the  coagula¬ 
tion  time. 

Haemophilia,  which,  of  course,  is  a  constitutional 
defect,  cannot  be  cured,  but  the  prognosis  is  not  neces¬ 
sarily  bad.  Experience  has  shown  that  the  frequency 
of  the  haemorrhages  becomes  less  with  increased  age,  and 
the  bleeding  is  also  less  refractory  to  treatment. 

Recently  a  number  of  other  conditions  resembling 
haemophilia  have  been  recognised.  These  may  also  be 
hereditary,  although  their  pathogenesis  is  quite  different 
from  that  of  true  haemophilia  (pseudo-haemophilia). 

(B)  Scurvy  and  Barlow's  disease.  Scurvy,  which 
had  been  forgotten  in  Germany  for  many  years,  was 
brought  to  our  notice  again  during  the  war.  A  few 
isolated  cases  and  small  endemics  still  occur,  particularly 
in  the  towns.  Scurvy  is  an  avitaminosis.  It  occurs  only 
if  the  diet  has  been  deficient  in  a  specific  substance,  of 
chemically  unknown  nature,  for  a  long  time  ;  at  least 
for  several  weeks.  This  substance  is  vitamin  C,  which  is 
present  in  the  green  parts  of  plants,  in  potatoes  and 
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many  fruits.  This  explains  why  scurvy  is  commonest 
in  the  spring,  after  the  long  scarcity  of  vegetables  in  the 
winter,  and  also  why  it  has  usually  disappeared  by  June 
or  July.  I  have  seen  slight  scurvy  in  eases  of  typhoid, 
which  have  been  fed  for  a  long  time  on  a  monotonous 
diet  of  soups  and  gruels. 

There  are  often  prodromal  signs,  such  as  asthenia, 
rheumatic  pains  and,  occasionally,  nyctalopia.  The 
haemorrhagic  diathesis  most  frequently  manifests  itself 
on  the  lower  part  of  the  legs,  where  fine  punctate 
bleeding  occurs  around  the  hair  follicles.  These  are 
quite  frequently  mistaken  for  acne.  Often,  but  certainly 
not  invariably,  the  gums  now  begin  to  swell  around  the 
incisor  teeth  ;  then  they  become  discoloured,  dark  red 
or  bluish,  and  they  bleed  easily.  If  the  diagnosis  is  still 
not  made  and  appropriate  treatment  instituted,  the 
haemorrhages  on  the  legs  get  larger,  and  bleeding  also 
occurs  on  the  arms  and  trunk.  Then  painful  haemato- 
mata  may  form  in  the  muscles,  and  haemorrhagic 
effusions  in  the  serous  cavities  may  occur.  The  scorbutic 
stomatitis  increases,  excessive  flow  of  saliva  and  haemor¬ 
rhages  make  the  patient’s  life  a  misery,  the  breath  is 
extraordinarily  foul,  and  chewing  becomes  almost 
impossible.  The  gums  are  swollen  into  pseudo-tumours, 
covered  with  bluish  or  greasy  membranes  ;  this  is  a 
most  characteristic  feature.  Rapidly  progressive  anaemia 
develops,  but  without  any  pathognomonic  changes  in 
the  morphological  blood  picture.  The  Rumpel-Leede 
test  is  strongly  positive,  i.e.,  after  three  minutes’  stasis 
fresh  subcutaneous  haemorrhages  appear,  but  the 
bleeding  time  is  not  notably  lengthened.  All  the  facts 
indicate  that  the  essential  change  is  in  the  blood  vessels, 
rather  than  in  the  blood  ;  this  is  the  converse  of  the 
state  of  affairs  in  haemophilia. 
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The  diagnosis  of  scurvy  can  only  be  made  if  there 
is  a  “  scorbutic  history,”  i,e>,  the  patient  states  that  he 
has  been  living  on  a  diet  likely  to  produce  the  disease. 
The  malady  cannot  be  confused  with  haemophilia,  but 
there  is  a  certain  resemblance  to  purpura  haemorrhagica. 
There  may  be  differential  diagnostic  difficulties  in  cases 
of  secondary  purpura  in  sepsis  or  blood  diseases.  Scurvy 
can  safely  be  diagnosed  if  the  changes  in  the  gums  are 
those  of  stomatitis  scorbutica,  and  if  the  haemorrhagic 
diathesis  disappears  rapidly  after  suitable  change  of 
diet.  An  afebrile  course  is  in  favour  of  scurvy.  Finally, 
the  position  of  the  haemorrhages  is  an  important 
differential  sign  ;  in  scurvy  the  petechiae  begin  on  the 
lower  parts  of  the  legs,  and  usually  spare  the  head  and 
face,  a  phenomenon  which  is  much  less  marked  in 
purpura. 

Infantile  scurvy  (Möller-Barlow’s  disease)  used  to 
occur  in  infants  fed  on  boiled  milk,  at  about  the  end  of 
the  first  year.  The  earliest  symptom  is  pain  in  the 
thighs,  which  are  very  tender  on  pressure.  Later, 
haemorrhages,  e.g.,  peri-orbital  ones,  occur,  and  stomatitis 
may  develop.  Möller-Barlow’s  disease  differs  from 
adult  scurvy  mainly  in  that  the  skeleton  is  affected. 
In  addition  to  periosteal  haemorrhages  around  the 
femur,  there  are  well-marked  disturbances  at  the 
epiphyses.  These  changes  can  easily  be  seen  radio¬ 
graphically,  and  may  be  severe  enough  to  cause  separa¬ 
tion  of  the  epiphyses.  Möller-Barlow’s  disease  has 
practically  disappeared,  because  the  importance  of 
vitamins  is  almost  universally  recognised. 

(C)  Morbus  maculosus  Werlhofii.  This  name  is  applied 
to  those  forms  of  haemorrhagic  diathesis  in  which  there 
is  great  decrease  in  the  number  of  blood  platelets, 
although  the  cases  vary,  both  aetiologically  and  clinically. 
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A  rather  rare  but  fairly  definite  form  of  morbus 
maculosus  is  known  as  essential  thrombopenia  (Frank). 
There  is  a  tendency  to  intractable  haemorrhages  ;  this 
may  date  back  to  childhood,  but  can  certainly  be 
demonstrated  over  several  years.  The  bleeding  is 
usually  periodical,  but  sometimes  is  continuous.  Every 
knock  causes  extensive  subcutaneous  bleeding  and,  if 
the  patient  cuts  himself  while  shaving,  bleeding  persists 
for  a  long  time,  although  the  wound  is  small.  If  a  fold 
of  skin  is  pinched,  a  blue  spot  appears.  Intractable 
haemorrhages  from  nose  and  gut  are  often  part  of  the 
picture.  The  bleeding  time  (Duke)  is  prolonged  up 
to  thirty  minutes  or  more  at  such  periods.  A  haemor¬ 
rhagic  spot  forms  around  every  pin-prick.  Diminution 
in  the  number  of  platelets  is  the  most  characteristic 
sign,  and  one  can  correlate  the  haemorrhages  with 
variations  in  the  number  of  these  elements.  It  is 
probable  that  the  blood-vessels  themselves  are  also 
abnormally  weak. 

There  are  several  resemblances  between  thrombopenia 
and  haemophilia,  both  being  endogenous  maladies.  An 
hereditary  factor  is  very  rarely  demonstrable  in  thrombo¬ 
penia,  although  a  few  observations  on  this  have  been 
published.  After  some  experience,  it  is  not  very  difficult 
to  exclude  haemophilia.  Thrombopenia  is  seen  in  women 
as  well  as  in  men  ;  indeed,  it  is  rather  commoner  in  the 
former.  Haemorrhages  in  haemophilia  occur  mainly 
after  injury,  and  are,  therefore,  infrequent,  although 
large  and  dangerous.  In  thrombopenia,  bleeding  is 
frequent,  and  often  appears  to  be  spontaneous.  Lastly, 
the  Rumpel-Leede  phenomenon,  the  bleeding  time, 
enumeration  of  the  platelets  and  the  coagulation  time 
will  settle  the  matter.  Coagulation  time  is  usually 
normal  in  thrombopenia,  and  no  doubt,  in  the  past, 
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many  cases  of  morbus  maculosus  were  described  as 
haemophilia. 

In  addition  to  this  “  essential  ”  form  of  thrombopenia, 
there  are  also  symptomatic  types,  in  which  the  deficiency 
of  platelets  is  caused  by  a  definite  underlying  malady. 
Thus  haemorrhagic  signs,  with  thrombopenia,  have 
been  seen  in  various  infective  maladies  (typhoid, 
typhus,  sepsis),  and  also  in  the  terminal  stages  of  severe 
metabolic  disturbances  (uraemia,  circulatory  failure).  It 
may  also  develop  in  blood  diseases  (severe  anaemia, 
particularly  the  aplastic  form).  In  such  cases,  the 
thrombopenia  is  not  of  constitutional  origin,  but 
depends  upon  an  acquired  injury  to  the  marrow,  and, 
as  a  rule,  haemorrhage  in  such  diseases  is  a  grave  prog¬ 
nostic  sign.  The  term  “malignant  thrombopenia”  is 
used  to  distinguish  such  grave  cases,  in  distinction  from 
the  benign  or  essential  form.  Hormonal  disturbances 
(periods)  and  poisons  (benzol)  occasionally  cause  the 
picture  of  morbus  maculosus. 

(D)  Purpura .  Purpura  is  no  more  a  morbid  entity 
than  is  morbus  maculosus,  because  a  number  of  aetio- 
logically  different  conditions  are  included  under  this 
name.  A  distinction  can  be  made  between  essential 
forms  of  purpura,  which  seem  to  arise  as  a  disease  sui 
generis ,  and  symptomatic  types.  The  latter  occur  in 
circumstances  similar  to  symptomatic  thrombopenia 
{vide  supra),  but  the  number  of  platelets  is  not  reduced. 
Obviously,  vascular  changes,  rather  than  alterations  in 
the  blood,  are  the  most  important  cause  of  the  bleeding. 
Purpura  is  thus  a  haemorrhagic  diathesis  of  vascular 
origin. 

A  definite  form  of  purpura  (Schönlein-Henoch)  is 
rather  rare  in  adults,  but  not  uncommon  in  children. 
It  usually  presents  a  sub-chronic  course,  in  a  series  of 
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attacks.  Pains  in  joints  and  muscles,  together  with 
slight  pyrexia,  are  associated  with  innumerable  small 
blood  spots  on  the  skin,  particularly  of  the  lower  parts 
of  the  legs  ;  sometimes  these  arise  on  urticarial  erup¬ 
tions. 

Rheumatic  pains  in  the  joints,  sometimes  with  effu¬ 
sion,  may  cause  a  resemblance  to  acute  articular 
rheumatism  (peliosis  rheumatica).  The  likeness  to 
anaphylactic  conditions  (Glanzmann)  has  led  to  the 
use  of  the  name  “  anaphylactoid  purpura.”  The 
Rumpel-Leede  sign  is  often  positive,  and  the  coagulation 
time  is  not  prolonged.  The  bleeding  time  and  the 
number  of  platelets  are  normal  ( cf .  morbus  maeulosus). 

On  the  whole,  the  prognosis  of  purpura  is  good,  and 
fatal  cases  are  rare.  I  have  seen  only  one  death,  and 
this  was  due  to  severe  involvement  of  the  intestine 
(purpura  abdominalis).  The  course  is  very  wearisome 
and  chronic,  and  many  relapses  may  occur  over  a  period 
of  years.  Nothing  certain  is  known  about  the  nature  of 
purpura  ;  it  is  more  like  a  toxic  malady  than  an  infective 
one. 

Although  differential  diagnosis  between  purpura, 
thrombopenia  and  scurvy  is  usually  possible,  there  are 
great  difficulties  in  making  a  definite  distinction  between 
purpura  and  the  so-called  secondary  haemorrhagic 
diatheses,  in  which  bleeding  occurs  as  a  symptom  of 
some  other  malady.  This  is  seen  in  sepsis,  typhoid, 
various  hepatic  and  blood  diseases,  uraemia,  syphilis 
and  numerous  other  infective  maladies  (measles,  scar¬ 
latina,  variola).  The  picture  may  be  exactly  that  of 
purpura,  and  the  various  tests  may  show  no  differences. 
Obviously,  everything  depends  upon  recognition  of  the 
underlying  disease  ;  this  is  sometimes  very  easy,  but 
is  sometimes  impossible.  It  is  of  some  diagnostic 
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importance  to  remember  that  genuine  purpura  rarely 
presents  so  serious  a  picture  as  do  the  secondary  cases  ; 
pyrexia  is  also  not  so  high.  Careful  morphological  and 
bacteriological  examination  of  the  blood  reveals  nothing 
of  importance  in  true  purpura,  but  may  be  helpful  in 
the  secondary  form. 

Treatment  differs  greatly  in  the  various  types  of 
haemorrhagic  diathesis.  The  procedure  in  scurvy  and 
Barlow’s  disease  is  quite  obvious,  and  no  medicinal 
treatment  is  necessary.  Change  of  diet,  particularly 
administration  of  fresh  vegetables  (salad,  cabbage, 
spinach),  and  plenty  of  potatoes  and  fruit  (lemon  juice) 
results  in  cure  in  a  remarkably  short  time,  so  that  even 
severe  cases  may  be  saved.  Indeed,  one  can  go  so  far 
as  to  say  that  a  case  is  not  one  of  scurvy  if  dietetic 
measures  are  not  effective. 

In  purpura,  treatment  is  less  successful.  Calcium 
should  be  tried,  both  by  mouth  and  intra-muscularly, 
in  addition  to  protein  therapy  (caseosan,  serum,  milk). 
Symptomatic  treatment  of  the  bone  and  joint  pains, 
with  analgesics,  may  be  necessary.  Further,  the  patient 
should  be  kept  in  bed  for  a  long  time,  even  if  no  fresh 
haemorrhagic  attacks  develop,  because  experience  has 
shown  that  relapses  often  occur  after  getting  up  too 
soon.  In  such  circumstances,  the  haemorrhages  are 
mainly  on  the  lower  parts  of  the  legs  (orthostatic 
purpura). 

Of  course,  in  haemophilia  it  is  not  possible  to  exert  any 
permanent  effect  on  the  inborn  peculiarity.  One  can 
only  attempt  to  deal  with  the  refractory  and  dangerous 
haemorrhages,  and  then  with  the  resulting  secondary 
anaemia,  by  administration  of  iron  and  arsenic.  Local 
measures  to  stop  bleeding,  e.g.,  firm  packing,  are  of 
prime  importance.  In  addition,  attempts  should  be 
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made  to  increase  the  coagulability  of  the  blood,  e.g.,  by 
subcutaneous  injection  of  gelatin,  intravenous  injection 
of  10  per  cent,  salt  solution,  and  the  use  of  euphyllin  or 
coagulen.  Intra-muscular  injections  of  serum,  e.g.9 
anti-diphtheria,  have  also  been  tried.  A  new  Spanish 
remedy,  Nateina  llopis,  appeared  to  me  to  be  useless. 
Lastly,  in  severe  cases,  large  blood  transfusions  may  save 
life. 

In  morbus  maculosus,  calcium  is  of  great  importance, 
as  are  also  intra-muscular  injections  of  blood,  and  large 
blood  transfusions.  Splenectomy  has  been  tried,  and  the 
results,  on  the  whole,  are  good.  The  hemorrhages  cease 
after  operation,  partly  because  of  increase  in  the  number 
of  platelets,  and,  probably,  partly  on  account  of  some 
effect  on  the  vessel  walls.  Even  so,  operation  should  be 
suggested  only  in  the  essential  form  of  the  disease. 


CHAPTER  IX 


POLYCYTHEMIA  AND  OTHER  FORMS  OF 

SPLENOMEGALY 

In  fairly  recent  times  (Vacquez,  1892)  it  has  been 
shown  that  there  is  a  malady  in  which  the  most  impor¬ 
tant  sign  is  increase  of  red  corpuscles,  but  it  has  long 
been  recognised  that  such  excess  may  develop  in  a 
variety  of  circumstances.  It  was  always  possible  to  find 
a  primary  condition  which  appeared  to  be  the  cause  of 
the  increase.  Such  secondary  excesses  of  number  are 
now  termed  erythrocytoses.  The  form  that  has  been 
known  longest,  and  that  has  been  most  thoroughly 
investigated,  is  the  erythrocytosis  which  occurs  at  high 
altitudes.  This  was  first  described  by  Paul  Bert  and 
Viault.  A  large  amount  of  work  was  done  to  dispose  of 
incorrect  theories  and  to  demonstrate  the  action  of 
altitude  on  the  blood.  It  is  now  accepted  that  there  is 
genuine  increase  of  red  corpuscles  in  the  blood,  due  to 
stimulation  of  the  bone  marrow.  The  increase  does  not 
occur  suddenly,  as  used  to  be  supposed  ;  it  develops 
gradually  over  a  period  of  one  or  more  weeks.  The 
increase  is  not  so  extreme  as  was  presumed.  In  the 
human  subject  there  is  about  a  10  per  cent,  increase  at 
an  altitude  of  1,800  metres  (Bürker).  It  must  be  men¬ 
tioned  that  persons  who  start  with  a  reduced  number  of 
red  corpuscles  and  low  haemoglobin  may  show  higher 
values  than  does  a  normal  person  at  the  end  of  a  stay  in 
the  mountains.  This  may  be  of  therapeutic  importance. 
Loss  of  blood  is  made  good  more  rapidly  at  high 
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altitudes  than  in  flat  country.  Aviators,  who  have 
been  in  the  service  for  some  time,  were  found  to 
have  erythocytosis  (6  million  per  cubic  millimetre 
according  to  E.  Meyer).  It  cannot,  therefore,  be 
doubted  that  altitude  can  be  a  factor  in  the  treatment 
of  anaemia. 

A  number  of  other  forms  of  erythrocytosis  of  patho¬ 
logical  nature  have  long  been  recognised.  Morbus 
coeruleus,  the  “  blue  sickness  ”  of  older  writers,  is  an 
example  of  pathological  erythrocytosis  ;  as  is  well 
known,  it  is  found  in  association  with  congenital  cardiac 
defects,  especially  pulmonary  stenosis.  It  is  not  rare  to 
find  8  to  10  million  red  corpuscles  per  cubic  millimetre. 
Slighter  degress  of  erythrocytosis  are  found  in  various 
maladies,  particularly  in  chronic  diseases  affecting  the 
circulatory  and  respiratory  organs,  if  these  lead  to 
disturbance  of  gas  exchange  in  the  body.  It  seems, 
therefore,  that  one  of  the  factors  that  causes  erytho¬ 
cytosis  is  a  deficiency  of  oxygen.  The  experiments  of 
Kuhn  and  others,  with  a  special  suction  mask,  suggest 
the  same  conclusion,  although  I  have  never  seen  note¬ 
worthy  increase  of  red  corpuscles  after  the  use  of  Kuhn’s 
mask.  The  pathological  erythrocytoses,  at  least  those 
associated  with  congenital  cardiac  defects,  depend  upon 
increased  activity  of  blood  formation.  At  autopsy,  one 
finds  great  increase  in  the  amount  of  red  marrow  in  the 
long  bones,  which  normally  contain  fat. 

Polycythaemia,  or  erythraemia,  is  a  malady  in  which 
increase  of  red  corpuscles  is  the  main  sign,  but  in  which 
no  underlying  causative  disease  can  be  found,  as  would 
be  the  case  in  a  secondary  erythrocytosis,  where  the 
primary  condition  is  more  important  than  is  the  number 
of  red  corpuscles.  Polycythaemia  is  rather  rare ;  I 
should  regard  it  as  being  very  much  less  common  than 
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leukaemia.  At  least,  this  is  so  if  only  fully  developed 
cases  are  included.  The  onset  of  the  disease  is  slow  and 
insidious,  and  for  a  long  time  subjective  discomfort  is 
slight.  Later,  headache  is  troublesome,  and  varies  from 
the  slightest  sensation  of  tightness  and  pressure  to  most 
severe  pain.  Vertigo  and  fatigue  are  common,  and  some 
patients  complain  of  a  sensation  of  heaviness  and  pres¬ 
sure,  or  even  pain,  in  the  splenic  region.  Objectively, 
the  first  sign  to  be  noticed  is  the  appearance  of  the 
patient.  There  is  no  cyanosis  ;  the  colour  is  not  bluish, 
but  rather  dull  cherry  red.  This  is  best  seen  in  the  lips, 
ears  and  hands,  but  the  face  is  also  red.  The  mucosae  of 
the  mouth  and  throat  show  the  peculiar  red  colour  quite 
distinctly.  The  conjunctivae  are  reddish  on  account  of 
dilatation  of  small  veins,  and  the  appearance  is  similar 
to  that  seen  in  some  infective  diseases.  On  physical 
examination,  splenomegaly  is  usually  found.  The  spleen 
does  not  reach  the  great  size  of  a  leukaemic  one,  but  even 
so  it  may  extend  several  centimetres  below  the  costal 
margin.  The  enlarged  spleen,  like  that  of  leukaemia,  is 
hard  and  smooth,  and  is  usually  only  slightly  painful. 
The  liver  is  also  somewhat  enlarged.  Among  other  signs, 
excluding  the  blood  changes,  the  following  may  be 
mentioned  :  The  patients,  who  are  almost  always  over 
thirty  years  of  age,  are  thin.  The  superficial  arteries  feel 
full  and  hard,  so  that  one  can  easily  be  led  to  think  of 
arterio-sclerosis,  but  the  blood  pressure  may  be  normal 
and  there  may  be  no  arterial  changes.  In  fact,  the  blood 
pressure  is,  as  a  rule,  not  raised,  in  spite  of  the  great 
viscosity  of  the  blood.  There  are,  however,  some  cases 
with  high  blood  pressure,  and  Gaisböck  has  regarded 
these  as  a  special  form  of  the  disease,  which  he  calls 
polycythsemia  hypertonica,  in  distinction  from  poly- 
cythsemia  megalosplenica.  Most  writers  deny  this 
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distinction,  and  regard  polyeythaemia  as  a  single  morbid 
entity.  Albumin  and  casts  may  be  present  in  the  urine 
without  there  being  other  signs  of  renal  disease.  The 
appearance  of  the  fundus  oculi  is  very  characteristic  : 
the  retinal  veins  are  enormously  over-distended  or 
contorted.  Less  commonly  there  are  small  hemorrhages 
or  oedema  about  the  papilla.  Attacks  of  gout  or  erythro- 
melalgia  have  been  described  in  isolated  cases  :  these  are 
doubtless  related  to  the  underlying  disease.  During 
attacks  of  erythromelalgia  the  hands  become  red,  and 
then  severe  pains  occur  and  radiate  into  the  upper  arm. 
Sometimes  a  sudaminous  rash  develops. 

If  a  vein  is  punctured  with  a  small  needle  it  is  notice¬ 
able  how  slowly  the  blood  flows  out,  and  how  sticky  it  is, 
rather  like  the  condition  in  the  algid  stage  of  cholera. 
The  cause  of  this  is  the  great  increase  of  corpuscles, 
numbers  as  high  as  15  million  per  cubic  millimetre  are 
on  record,  but  usually  the  numbers  are  between  8  and  10 
million.  The  haemoglobin  is  also  increased,  up  to  120 
or  150  per  cent.,  but  as  a  rule  is  not  proportionate  to  the 
increase  of  corpuscles,  so  that  the  individual  elements 
have  a  low  content  of  pigment.  Quite  frequently  no 
peculiarities  of  the  red  corpuscles  are  seen  in  stained 
films,  but  nucleated  red  cells  and  polychromasic  cor¬ 
puscles  do  occur.  The  number  of  leucocytes  is  variable  ; 
there  is  usually  some  leucocytosis  and  a  few  myelocytes 
may  be  found. 

The  blood  picture  indicates  that  an  increased  forma¬ 
tion  of  red  corpuscles  is  the  basis  of  polycythsemia,  and 
red  marrow  is  extensive,  even  in  the  long  bones.  The 
spleen  shows  hyperplasia  of  the  pulp,  and  quite  fre¬ 
quently  there  are  foci  of  blood  formation  in  it.  Although 
the  pathogenesis  of  the  disease  is  explicable  on  these 
lines,  we  know  nothing  of  its  aetiology.  There  is  doubt- 
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less  a  relationship  to  the  leukaemias  ;  this  is  also  shown 
by  the  fact  that  the  two  maladies  sometimes  occur 
together.  Further,  it  must  be  mentioned  that  there  may 
be  a  familial  incidence  of  polycythaemia,  although  most 
cases  are  sporadic. 

Polycythaemia  pursues  a  slow  course,  and  shows  less 
tendency  to  progress  than  do  the  leukaemias.  Neverthe¬ 
less,  if  treatment  is  not  successful,  the  disease  does 
progress.  Death  results  either  from  bleeding,  e.g., 
cerebral  haemorrhage,  or  from  some  other  complication. 
If  infections  occur  the  resistance  of  the  circulatory 
system  is  found  to  be  very  poor. 

Treatment  used  to  be  very  ineffective.  Arsenic  and 
venesection  were  the  most  important  measures.  Vene¬ 
section  (up  to  500  c.c.)  has  an  excellent,  but  transient, 
effect,  and  does  not  influence  the  morbid  process  itself. 
There  is  often  increase  in  the  pressure  of  the  cerebro¬ 
spinal  fluid,  and  hence,  lumbar  puncture  usually  relieves 
the  very  troublesome  headaches.  It  appears  that 
X-rays  are  capable  of  influencing  the  morbid  process 
itself.  It  used  to  be  customary  to  irradiate  the  spleen, 
but  this  was  found  to  be  useless.  Now,  only  the  bones 
are  irradiated.  If  treatment  is  adequate,  the  red 
corpuscles  may  return  to  normal  numbers,  and  the 
symptoms  disappear.  Details  of  the  radiological  tech¬ 
nique  cannot  be  given  here.  Remissions  that  have 
been  caused  by  treatment  may  last  a  very  long  time, 
and,  indeed,  permanent  cure  has  been  recorded.  I 
myself  have  seen  many  good  results,  and  certainly 
every  case  of  definite  polycythaemia  should  be  submitted 
to  X-ray  treatment. 

Administration  of  phenylhydrazin  by  mouth 
(Eppinger)  has  been  given  up  on  account  of  its  danger. 
Spleen  preparations  have  been  given,  and  are  harmless, 
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although  of  little  value  (2  to  4  drachms  of  splenotrat  or 
1  to  3  measures  of  splenoglandol  daily). 

Splenomegaly  is  an  important  symptom  of  poly- 
cythaemia  and,  in  previous  chapters,  it  has  been  shown 
that  enlargement  of  the  spleen  is  a  prominent  feature  in 
many  blood  diseases.  Thus,  the  spleen  is  often  enlarged 
in  pernicious  anaemia  ;  some  increase  in  size  can  almost 
always  be  found  in  lymphogranulomatosis  and  lymph- 
adenoid  leukaemia  ;  in  myeloid  leukaemia,  splenomegaly 
is  extreme  and  is,  indeed,  the  main  symptom  ;  and  in 
haemolytic  icterus  splenomegaly  is  often  considerable. 
The  spleen  is  quite  frequently  enlarged  in  a  number  of 
other  maladies.  I  am  excluding  those  enlargements  of 
the  spleen  which  occur  in  acute  infective  diseases,  and 
are  recognisable  as  such  by  pyrexia,  softer  consistence, 
and  by  the  general  condition  of  the  patient.  Hard, 
chronic  enlargements  of  the  spleen  are  fairly  common 
incidental  findings,  and  one  is  by  no  means  always  able 
to  determine  the  cause,  either  from  physical  examination 
or  from  the  history.  Chronic  infections  of  various 
kinds,  such  as  syphilis,  malaria  and  tuberculosis,  may 
account  for  some  cases.  In  children,  rickets  must  be 
considered.  Perhaps  some  enlargements  depend  upon 
slight  chronic  septic  infections  arising  in  the  mouth  and 
naso-pharynx  (oral  sepsis  of  Anglo-American  writers). 

When  a  case  is  not  one  of  leukaemia  or  severe  anaemia, 
the  presence  of  an  enlarged  spleen  may  present  great 
diagnostic  difficulties.  Severe  anaemias  in  childhood  are 
often  accompanied  by  well-marked  splenomegaly,  so  that 
the  term  “  anaemia  splenica  ”  has  been  coined  for  such 
cases.  This  is  not  a  disease  sui  generis  ;  the  enlargement 
of  the  spleen  is  only  an  expression  of  the  reactivity  of 
the  child’s  haematopoietic  tissue  and  of  the  great  ease 
with  which  it  undergoes  myeloid  metaplasia. 
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If  there  are  no  characteristic  blood  changes,  and  no 
indication  of  a  generalised  system-disease  of  lymph- 
adenoid  tissue,  i.e.}  no  enlargement  of  lymphatic  glands, 
the  diagnosis  of  a  case  with  chronic  enlargement  of  the 
spleen  may  be  very  difficult.  The  following  have  to  be 
considered  :  changes  confined  to  the  spleen  in  tubercu¬ 
lous  infections,  and  enlargement  of  the  spleen  in  the 
prodromal,  aleukaemic  stage  of  leukaemia.  In  the  latter, 
there  are  almost  always  some  blood  changes,  which  are 
more  or  less  indicative  of  lymphadenoid  or  myeloid 
leukaemia.  Again,  splenomegaly  may  occur  in  the  pre¬ 
cirrhotic  stage  of  cirrhosis  of  the  liver,  especially  in 
the  young ;  and,  lastly,  there  is  the  splenic  enlargement 
of  chronic  stasis  or  thrombosis  in  the  portal  vein.  The 
possibility  of  congenital  or  acquired  syphilis  should  be 
considered,  even  when  splenomegaly  is  great,  and  a 
Wassermann  reaction  should  be  done  in  every  doubtful 
case.  In  tropical  regions,  and  even  in  the  south  of 
Europe,  there  is  not  only  malaria,  but  also  Leishmaniasis 
(Kala-Azar),  which  is  a  protozoal  disease.  Among  all 
these  splenomegalies,  there  are  several  which  can  some¬ 
times  be  diagnosed  during  life,  mainly  as  the  result  of 
the  observations  made  during  the  last  decades.  First, 
there  is  Gaucher’s  splenomegaly.  This  malady  is  rare, 
is  familial  in  its  incidence,  and  usually  begins  in  child¬ 
hood.  It  persists  for  many  years,  with  a  tendency  to 
gradual  progress.  In  addition  to  well-marked  spleno¬ 
megaly,  there  is  considerable  enlargement  of  the  liver, 
and  this,  with  the  family  history,  assists  in  making  a 
diagnosis.  There  is  also  a  peculiar  yellowish-brown 
discoloration  of  the  skin,  which  is  most  distinct  on 
the  neck  and  hands.  The  blood  shows  a  moderate 
degree  of  secondary  anaemia  and  a  decrease  of  leuco¬ 
cytes.  Gaucher’s  splenomegaly  may  be  confused  with 
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chronic  familial  haemolytic  icterus,  and  this  is  the  more 
likely  because  the  sclerae  may  be  yellowish  in  both 
diseases.  The  condition  in  Gaucher’s  disease  is  not 
icterus,  it  is  a  deposition  of  lipoids  in  the  connective 
tissues,  similar  to  that  seen  in  the  aged  as  pinguecula. 
After  a  very  long  course,  Gaucher’s  disease  causes 
death  from  secondary  infection  (tuberculosis)  or  from 
frequent  haemorrhages,  with  consequent  anaemia  and 
cachexia. 

The  malady  is  an  endogenous  one,  affecting  the  reti- 
culo-endothelial  system,  particularly  in  the  spleen  and 
liver.  The  microscopic  picture  shows  proliferation  of 
peculiar,  large  endothelial  cells,  which  contain  much 
lipoid  (cerebrosin). 

Similar  rare  disturbances  of  lipoid  metabolism,  with 
splenomegaly,  are  Niemann-Pick’s  disease,  which  occurs 
in  children  (deposition  of  lecithin),  and  Schüller- 
Christian’s  disease  (cholesterin). 

A  second  type  of  splenomegaly  is  Banti’s  disease. 
This  much-discussed  malady  is  so  rare  in  Germany  that 
its  existence  has  been  doubted.  Banti’s  original  cases 
have  been  regarded  as  being,  partly,  syphilitic  in  nature, 
and,  partly,  as  splenomegaly  in  the  pre-cirrhotic  stage 
of  cirrhosis  of  the  liver.  Certainly  it  has  been  shown 
that  the  picture  described  by  Banti  is  commoner  in 
Italy,  and  I  myself  have  seen  some  cases  which  must 
be  regarded  as  being  Banti’s  disease,  even  on  histological 
grounds.  In  the  first  stage  of  this  disease,  which  affects 
young  persons,  one  finds  a  large,  hard  and  smooth 
splenic  tumour,  and  a  moderate  degree  of  secondary 
anaemia,  sometimes  with  irregular  fever.  This  state 
may  last  several  years.  Later,  icterus  and  ascites 
develop,  pyrexia  becomes  more  frequent,  and  the 
anaemia  is  more  intense.  The  number  of  leucocytes 
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falls.  Death  occurs  soon  after  the  disease  reaches  the 
ascitic  stage. 

According  to  Banti,  the  histological  changes  are  those 
of  fibro-adenia  of  the  spleen,  with  disappearance  of  the 
Malpighian  bodies,  and  great  thickening  of  the  reticulum. 
Banti  regards  the  spleen  as  being  primarily  affected  ; 
changes  in  the  portal  vein  and  liver,  which  are  of  the 
nature  of  atrophic  cirrhosis,  are  supposed  to  be  secon¬ 
dary.  I  would  urge  that  the  diagnosis,  Banti’s  disease, 
should  be  made  as  rarely  as  possible,  and  only  after 
considering  whether  the  condition  is  not  a  simple 
cirrhosis,  or  syphilis.  Exact  diagnosis  is  important 
from  the  point  of  view  of  treatment,  because  Banti 
states  that  splenectomy,  in  the  early  stages  of  his 
disease,  results  in  cure. 

A  word  concerning  differentiation  between  enlarge¬ 
ment  of  the  spleen  and  other  abdominal  swellings  may 
not  be  out  of  place.  It  is  remarkable  how  frequently 
splenic  enlargement  is  diagnosed,  when  the  condition  is 
really  some  other,  totally  different,  swelling  in  the  left 
abdomen.  Most  frequently  hypernephroma,  or  renal 
carcinoma,  is  confused  with  a  splenic  tumour.  Points 
in  favour  of  kidney  and  against  spleen  are  :  slight 
movement  of  the  tumour  during  respiration,  the 
descending  colon  over  the  tumour  (splenic  enlargements 
are  in  contact  with  the  abdominal  wall),  and,  in  the  male, 
varicocele  on  the  left  side.  Further,  renal  and  adrenal 
tumours  practically  never  present  the  smooth  character 
or  the  relatively  sharp  inner  edge  that  is  peculiar  to 
many  splenic  enlargements. 

In  spite  of  definite  progress  in  the  diagnosis  of  Spleno¬ 
megalie  maladies,  every  experienced  practitioner  must 
admit  that  there  are  many  cases  that  cannot  be  classi¬ 
fied,  even  after  every  method  of  investigation  has  been 
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tried.  Leucopenia  occurs  in  so  many,  setiologically 
diverse,  conditions  that  it  is  of  little  diagnostic  help. 
In  such  cases,  one  should  not  be  satisfied  with  the  old 
term  44  splenic  pseudo-leukaemia  ”  ;  one  should  rather 
test  one  possibility  after  another. 


CHAPTER  X 


SYMPTOMATIC  BLOOD  CHANGES 

In  addition  to  the  blood  pictures  that  are  found  in 
the  so-called  blood  diseases,  there  are  alterations  in 
the  composition  of  the  blood  in  a  large  number  of 
diseases.  Admittedly,  there  is  no  sharp  distinction 
between  the  blood  changes  in  the  primary  blood  diseases 
and  those  in  maladies  affecting  other  organs.  In  both 
cases,  one  is  dealing  with  effects  on  the  hsematopoietic 
tissues.  In  the  first  type,  e.g.,  pernicious  anaemia,  the 
mode  of  injury  of  the  blood-forming  organs  is  unknown  ; 
we,  therefore,  speak  of  a  primary  blood  disease.  If 
research  succeeds  in  showing  that  pernicious  anaemia  is 
due,  for  example,  to  toxins  arising  in  the  alimentary 
canal,  one  would  have  to  speak  of  symptomatic  blood 
changes,  just  as  in  infective  diseases. 

Every  substance  that  passes  into  the  tissues,  or  leaves 
them,  must  use  the  blood  as  its  method  of  transporta¬ 
tion  ;  and,  as  every  disease  is  an  abnormal  chemical 
change,  one  must  expect  to  find  alterations  in  the  blood 
in  all  morbid  conditions.  This  is  probably  true,  but  our 
methods  of  investigation  are  not  yet  sufficiently  fine  to 
detect  small  deviations  in  every  case.  Nevertheless, 
research  is  progressing  rapidly.  One  is  no  longer  con¬ 
fined  to  morphological  methods  ;  the  importance  of 
chemical  and  physico-chemical  investigation  becomes 
more  and  more  widely  recognised.  It  is  enough  to 
mention  such  procedures  as  estimation  of  non-protein 
nitrogen,  blood  sugar,  and  sedimentation  rate.  In 
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modern  practice,  the  blood  picture  is  no  longer  purely 
morphological.  Nevertheless,  investigation  of  the  micro¬ 
scopic  characters  of  the  blood  and  their  changes  is 
still  most  important,  if  only  for  the  sake  of  convenience. 
Chemical  methods  require  apparatus  such  as  the  practi¬ 
tioner  does  not,  as  a  rule,  possess. 

In  many  diseases,  the  significance  of  symptomatic 
blood  changes  is  very  great,  particularly  in  infective 
diseases,  where  they  may  be  of  diagnostic  value.  It 
may  be  said  that,  when  symptoms  are  scanty,  as,  for 
example,  in  the  early  stages  of  infective  diseases,  blood 
examination  may  enable  a  diagnosis  to  be  made. 

The  most  important  morphological  changes  are  those 
affecting  the  leucocytes.  This  is  due  to  the  fact  that  the 
leucopoietic  tissue,  especially  that  of  the  bone-marrow, 
is  especially  sensitive  and  mobile,  if  I  may  use  such  a 
term.  It  responds  rapidly  to  stimuli,  and  the  number 
of  adequate  stimuli  is  great. 

Quantitative  and  qualitative  alterations  of  the  leuco¬ 
cyte  picture  used  to  be  regarded  as  being  due  to  chemio- 
taxis.  There  can  be  no  doubt  that  this  factor  is  impor¬ 
tant  in  connection  with  the  emigration  of  leucocytes 
out  of  the  blood  stream.  The  ideas  of  positive  and 
negative  chemiotaxis  are,  however,  not  sufficient  explana¬ 
tions  of  variations  in  the  leucocyte  composition  of  the 
blood.  It  is  rather  the  effect  of  substances  entering 
the  body  and  acting  on  the  leucopoietic  tissues  that  is 
to  be  regarded  as  explaining  such  changes.  Certain 
poisons  injure  leucocytopoiesis,  and  these  cause  leuco- 
penia  in  the  blood  ;  others  are  stimulating,  and  then 
leucocytosis  occurs.  Some  poisons,  which  are  paralysing 
in  high  concentration,  are  stimulating  when  more 
dilute  ;  pneumonias  and  septic  infections  in  general 
demonstrate  this  phenomenon  very  clearly.  Fulminating 
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cases  are  accompanied  by  leucopenia,  which  is  an  evil 
prognostic  sign ;  absence  of  leueocytosis  is  always,  and 
rightly,  regarded  as  being  an  evil  sign  in  lobar  pneumonia. 
Leucopenia  may  also  occur  in  very  protracted  infections, 
e.g.9  endocarditis  lenta  ;  this  is  an  indication  of  gradual 
exhaustion  of  the  marrow.  Even  the  resistant  erythro¬ 
blastic  tissue  is  affected,  as  is  shown  by  the  development 
of  secondary  anaemia. 

Enumeration  of  the  haemic  leucocytes  gives  an  excel¬ 
lent  indication  of  the  condition  of  the  formative  organs. 
Experience  has  shown  which  toxins  are  paralysing  and 
which  are  stimulating  to  leucopoiesis,  and  hence  deter¬ 
mination  of  the  number  of  white  cells  is  of  great 
importance,  especially  in  the  diagnosis  of  infective 
diseases. 

A  further  step  is  possible.  The  leucocytes  are  not  all 
of  one  type  ;  different  groups  are  distinguished  according 
to  the  type  of  nucleus,  the  granules,  and  the  structure  of 
the  protoplasm.  It  has  been  shown  that  certain  poisons 
may  selectively  stimulate  or  inhibit  a  definite  group  of 
cells.  For  this  reason,  simple  enumeration  of  the  leuco¬ 
cytes  is  not  enough  for  diagnostic  and  prognostic  pur¬ 
poses,  although  it  is,  of  course,  very  valuable.  If 
possible,  stained  films  should  be  made  and  about  200 
cells  examined,  so  as  to  find  the  qualitative  leucocyte 
picture.  The  importance  of  this  will  be  shown  later. 

Most  leucocytoses  are  of  neutrophile  type,  i.e.,  the 
neutrophile  polymorphonuclear  leucocytes  are  the  ones 
that  are  most  increased  ;  these  cells,  of  course,  form  the 
majority  of  the  white  cells  in  normal  blood.  Among  the 
infective  maladies  that  are  usually  accompanied  by  such 
neutrophile  leueocytosis,  we  may  mention  : — 

Lobar  pneumonia,  where  there  is  usually  a  consider¬ 
able  leueocytosis,  up  to  20,000  or  more.  At  the  height 
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of  the  disease,  eosinophiles  are  absent ;  this  also  applies 
to  many  other  infective  maladies. 

Suppuration  of  various  kinds,  where,  as  a  general  rule, 
the  number  of  leucocytes  is  high,  20,000  or  more,  except 
when  a  very  old  or  encapsuled  abscess  is  present. 
There  may,  for  example,  be  no  increase  of  white  cells 
with  cerebral  or  psoas  abscesses,  or  with  very  chronic 
liver  abscesses. 

Appendicitis,  where  the  leucocyte  curve  is  of  great 
value  (Curschmann).  In  slight  cases,  there  is  transient 
leucocytosis,  up  to  20,000  or  more.  In  severe  cases, 
particularly  if  pus  is  present,  the  leucocytes  remain 
high  for  several  days,  but,  in  the  most  intense  infections, 
there  is  decrease  of  white  cells,  due  to  toxic  injury  of  the 
bone  marrow,  whether  or  no  suppuration  or  peritonitis 
be  present.  Appendicitis  is  now  so  definitely  a  surgical 
disease  that  the  number  of  leucocytes  is  no  longer  a 
factor  that  often  influences  treatment. 

Further,  leucocytosis  of  varying  intensity  is  found  in 
the  following  diseases  :  diphtheria,  particularly  in 
severe  cases  ;  scarlatina  ;  erysipelas  ;  rheumatic  poly¬ 
arthritis,  and  meningococcal  meningitis.  Pulmonary 
tubercolosis  is  a  condition  in  which  the  blood  picture  is 
very  variable.  In  severe  febrile  and  progressive  cases, 
there  is  usually  a  neutrophilic  leucocytosis,  and  a 
decrease  of  this  is  to  be  regarded  as  a  good  sign. 

Typhus  shows  leucopenia  for  three  or  four  days,  i.e., 
before  the  appearance  of  the  rash,  but  then  leucocytosis 
develops. 

Certain  maladies  present  special  changes  in  the 
leucocyte  picture,  which  are,  therefore,  of  considerable 
diagnostic  value  : — 

Typhoid  Fever.  The  leucocyte  curve  in  this  disease 
has  been  very  carefully  studied,  and  is  of  much  import- 
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ance.  A  slight  preliminary  leucocytosis  occurs,  but  is 
not  usually  detected,  because  it  is  very  transient.  When 
the  patient  is  first  seen,  there  is  usually  leucopenia, 
which  is  a  very  significant  sign.  The  neutrophiles  are 
the  most  decreased,  but,  to  a  less  extent,  the  lympho¬ 
cytes  are  also  reduced  in  number,  although,  later,  they 
rise  considerably.  The  eosinophiles  disappear,  but 
return  during  convalescence.  Any  malady  in  which 
eosinophiles  are  present  in  normal  or  increased  numbers 
cannot  be  typhoid  fever  (Naegeli).  If  suppurative 
complications  develop,  which  is,  of  course,  fairly  common 
during  the  later  stages  of  typhoid,  the  blood  picture 
may  change  completely.  In  the  early  stages  of  typhoid 
fever,  when  diagnosis  is  very  important,  the  leucocyte 
picture  may  be  a  decisive  factor  in  distinguishing  this 
disease  from  other  maladies,  such  as  meningitis,  sepsis 
and  tuberculosis. 

Low  leucocyte  values  are  also  found  in  measles,  at  the 
height  of  the  disease,  particularly  shortly  before  and 
after  the  appearance  of  the  rash.  Again,  there  is 
leucopenia  in  most  cases  of  influenza,  particularly  in 
the  first  days  of  the  illness.  If  pneumonia  develops, 
well-marked  leucocytosis  may  occur.  There  is  usually 
a  definite  leucopenia  in  Bang’s  disease. 

Scarlatina.  The  condition  of  the  white  blood  picture 
is  very  interesting.  In  most  infective  diseases,  the 
number  of  eosinophiles  falls,  even  if  there  is  leuco¬ 
cytosis,  but,  in  scarlatina,  there  is  definite  eosinophilia 
from  the  second  or  third  day  after  the  appearance  of 
the  rash.  The  percentage  of  eosinophiles  may  rise  to 
five,  ten,  or  even  fifteen.  The  absolute  number  of  these 
cells  is  also  increased,  because  there  is  well-marked 
neutrophile  leucocytosis  in  scarlatina.  The  diagnostic 
importance  of  eosinophilia  in  this  disease  is  not  so  great 
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as  one  might  imagine,  because,  in  cases  of  scarlatina  sine 
exanthemate  there  may  be  no  increase  of  eosinophiles. 
It  seems  probable,  therefore,  that  the  eosinophilia  is 
not  the  result  of  the  scarlatinal  infection,  but  of  involve¬ 
ment  of  the  skin.  This  idea  receives  support,  when  one 
considers  the  other  conditions  in  which  eosinophilia  is 
likely  to  occur.  There  are  a  number  of  different  skin 
diseases  in  which  the  eosinophiles  tend  to  be  increased  : 
chronic  forms  of  eczema,  chronic  urticaria,  angio¬ 
neurotic  oedema,  and  pemphigus.  There  really  seems 
to  be  a  relationship  between  skin  diseases  and  eosino¬ 
philia,  but,  even  so,  this  blood  change  occurs  in  a  number 
of  other,  apparently  quite  unrelated,  conditions,  e.g.9 
infestation  with  worms.  An  inexplicable  eosinophilia  has 
often  led  me  to  examine  the  faeces  for  ova.  Eosinophilia 
is  found  in  association  with  infestation  with  taeniae, 
trichinae,  ascarides  and  oxyurides,  and  usually  with 
echinococcus  also,  but  this  is  not  invariable.  The 
combination  of  eosinophilia  and  anaemia  is  significant 
in  the  diagnosis  of  infestation  of  the  gut  with  Ankylo- 
stoma  duodenale.  On  the  other  hand,  there  is  usually 
no  eosinophilia  in  the  anaemia  due  to  Bothriocephalus 
latus,  in  which  the  blood  picture  is  very  much  like  that 
of  pernicious  anaemia  ;  presumably  there  is  such  intense 
injury  to  the  bone  marrow  that  eosinophilia  cannot  occur. 

Further,  eosinophilia  is  found  in  serum  disease  ;  in 
certain  forms  of  polymyositis  that  are  not  due  to 
trichina,  and  also  in  exudative  diatheses  and  bronchial 
asthma,  i.e.,  in  maladies  which  have  very  little  in 
common.  Liver  treatment,  for  example  in  pernicious 
anaemia,  is  followed  by  great  eosinophilia.  Recently, 
attempts  have  been  made  to  explain  all  eosinophilias 
on  a  common  basis.  It  is  presumed  that  eosinophilia 
is  a  sign  of  super-sensitiveness  to  protein,  and  all  the 
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maladies  above  are  supposed  to  be  accompanied  by 
anaphylactic  phenomena.  This  hypothesis,  which  is 
still  far  from  being  proved,  is  very  striking.  I  do  not 
intend  to  discuss  questions  of  theory,  but  wish  to  show 
examples  of  the  manner  in  which  eosinophilia  can  be  of 
great  diagnostic  value.  The  picture  of  trichinosis  now 
scarcely  ever  occurs  in  Germany,  but,  if  a  suspected  case 
is  accompanied  by  well-marked  eosinophilia,  the  diag¬ 
nosis  is  probable.  Bronchial  asthma  is  usually  easily 
recognised  in  typical  cases,  particularly  if  one  sees  an 
attack  and  can  examine  the  sputum.  There  are,  how¬ 
ever,  many  cases  in  which  there  is  a  persistent  condition, 
resembling  ordinary  emphysema,  but  without  definite 
attacks  ;  this  is  status  asthmaticus.  Again,  the  diagnosis 
may  be  uncertain,  if  the  patient  has  been  free  from 
symptoms  for  some  time,  and  then  no  special  signs  can 
be  found  by  physical  examination.  The  finding  of 
eosinophilia  in  the  blood  sometimes  enables  a  diagnosis 
of  bronchial  asthma  to  be  made.  In  the  absence  of 
eosinophilia,  it  is  unsafe  to  make  a  diagnosis  of  asthma, 
without  very  careful  deliberation.  It  must  be  mentioned 
that,  during  long  periods  of  freedom  from  attacks,  the 
number  of  eosinophiles  may  fall  very  considerably,  and 
only  slightly  exceed  the  normal  2  or  3  per  cent. 

The  diagnosis  of  echinococcal  infestation  of  the  liver 
may  be  very  difficult.  In  my  previous  district  in 
Greifswald,  this  disease  was  quite  common,  and  I  found 
that  eosinophilia  was  a  sound  support  for  a  diagnosis  of 
the  malady. 

Lastly,  an  indication  of  the  prognostic  value  of  eosino¬ 
philia  must  be  given.  In  infective  diseases,  such  as 
typhoid,  the  reappearance  of  eosinophiles  in  the  blood 
is  a  sign  of  commencing  convalescence,  and  of  cessation 
of  the  toxic  action  on  the  bone  marrow. 
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Absolute  increase  in  the  numbers  of  lymphocytes  is 
known  to  occur,  for  example,  in  typhoid,  at  the  height 
of  the  disease  ;  in  variola,  whooping  cough,  malaria, 
and  Bang’s  disease.  Nevertheless,  the  number  of 
stimuli  capable  of  calling  forth  lymphocytosis  is  much 
smaller  than  that  affecting  the  bone-marrow  cells. 
Further,  the  increase  of  lymphocytes  is  usually  incon¬ 
siderable,  but  lymphsemoid  glandular  fever  is  an  excep¬ 
tion.  This  presents  a  blood  picture  very  like  that  of 
lymphadenoid  leukaemia,  which  can  only  be  excluded 
by  prolonged  observation.  I  recently  saw  a  lymphatic 
reaction  with  about  40,000  lymphocytes  per  cubic  milli¬ 
metre,  in  a  case  of  miliary  tuberculosis.  The  lympho¬ 
cytes  are  often  moderately  increased  in  tuberculosis, 
particularly  in  cases  with  a  good  prognosis.  Leuco- 
cytosis,  with  decrease  of  lymphocytes,  occurs  with 
extensive  and  progressive  pulmonary  involvement. 

Recently,  lymphocytosis  has  often  been  regarded  as 
being  associated  with  hormonal  and  constitutional 
factors,  e.g.,  thyroid,  status  asthenicus  of  Stiller, 
vagotonia  and  malnutrition.  I  would  also  refer  to  the 
lymphocytosis  that  was  seen  in  ill-nourished  town- 
dwellers  during  the  war.  Kocher’s  blood  picture  is  of 
some  value  in  Basedow’s  disease,  and  in  most  cases  of 
hyperthyroidism.  Lymphocytosis,  with  decrease  of 
neutrophiles,  is  almost  always  present.  Admittedly, 
this  blood  picture  is  well  marked  only  in  severe  cases, 
in  which  one  can  make  the  diagnosis  on  clinical  grounds, 
without  blood  examination.  The  blood  picture  gives 
little  help  in  doubtful  cases  of  hyperthyroidism,  e.g.,  in 
cases  where  one  is  uncertain  whether  the  disease  is  a 
neuropathy  or  hyperthyroidism.  There  is,  indeed, 
slight  lymphocytosis  in  constitutional  neuropaths. 

Lastly,  the  third  group  of  leucocytes  must  be  men- 
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tioned,  viz.,  those  elements  which  Ehrlich  termed  large 
mononuclear  and  transitional  cells,  but  which  are  now 
usually  called  monocytes.  Apparently,  these  are 
derivatives  of  the  myeloid  system,  but,  nevertheless, 
monocytic  variations  occur  independently  of  changes 
in  the  other  white  cells.  For  this  reason,  the  condition 
of  the  monocytes  may  be  of  definite  diagnostic  import¬ 
ance.  It  must  be  mentioned  that  variola  is  always 
accompanied  by  high  monocytosis  (over  15  or  20  per 
cent.),  and  this  may  be  useful  in  recognising  sporadic 
cases.  The  monocytosis  of  chronic  malaria  is  even  more 
important.  We  still  meet  ex-soldiers  who  had  malaria 
on  active  service,  and  the  question  may  arise  whether 
the  disease  is  still  active,  or  whether  it  is  cured.  Films 
stained  with  Giemsa  usually  do  not  help,  because,  as  a 
rule,  no  malaria  parasites  can  be  found  ;  even  the  thick- 
drop  method,  advocated  by  Ross-Ruge,  rarely  gives  a 
positive  result.  If  monocytosis  of  more  than  10  per  cent, 
is  found  in  such  a  case,  the  diagnosis  of  chronic  malaria  is 
probable.  One  should  then  try  to  provoke  an  attack  or  an 
emigration  of  parasites  by  injection  of  milk  or  adrenalin, 
or  by  douching  the  splenic  region.  If  monocytosis  is 
absent,  malaria  cannot  be  excluded,  but  is  improbable. 

In  some  cases  of  lymphsemoid  glandular  fever,  cells 
of  monocytoid  character  predominate,  and  the  large 
lymphocytes,  that  are  usually  so  numerous,  are  scanty. 

Endothelial  cells,  either  singly  or  in  masses,  are 
occasionally,  but  rarely,  found  in  the  blood  ;  they  are 
recognisable  by  their  elongated  shape  and  vacuolated 
protoplasm,  which  may  present  definite  tail-like  projec¬ 
tions.  Endothelial  cells  are  most  frequently  found  in 
cases  of  septic  endocarditis,  where  their  presence  is 
evidence  of  toxic  injury  to  the  blood  vessels. 

Changes  in  the  number  of  leucocytes,  and  in  the 
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qualitative  composition  of  the  leucocyte  picture,  give 
us  man}^  important  guides  to  diagnosis,  particularly  in 
infective  maladies,  as  has  been  shown  in  the  previous 
section.  Research  has  not  stopped  here  ;  it  has  tried 
to  find  other  diagnostic  guides  in  the  blood  picture. 
Arneth  has  attempted  to  draw  inferences  about  the 
formation  and  destruction  of  neutrophile  polymorpho¬ 
nuclear  leucocytes  by  a  study  of  the  nuclei,  in  addition 
to  the  ordinary  methods  of  enumeration.  The  idea  is 
as  follows  :  The  neutrophile  leucocytes  in  the  blood 
have  nuclei  which  consist  of  several  fragments,  connected 
by  narrow  bridges.  These  cells  arise  from  elements  with 
simple  vesicular  nuclei — myelocytes,  which  are  normally 
found  only  in  the  bone  marrow,  but  may  emigrate  into 
the  blood.  Large  numbers  of  these  myelocytes  are 
found  in  myeloid  leukaemia,  and  smaller  numbers  in 
association  with  other  forms  of  marrow  irritation,  e.g., 
in  anaemias  and  infective  diseases  with  high  leucocytosis. 
Indeed,  it  can  be  said  that  isolated  myelocytes  are  found 
in  the  blood  in  every  case  with  massive  leucocytosis. 
Myelocytes  are  transformed  into  polymorphonuclear 
leucocytes  by  a  series  of  changes.  First,  indentation 
of  the  nucleus  occurs  (meta-myelocyte),  and  the  nucleus 
then  presents  the  form  of  a  contorted  band.  Ultimately 
it  stretches  out  and  forms  a  series  of  segments  (four  or 
five),  connected  with  one  another  by  thin  threads  of 
chromatin.  One  must,  therefore,  presume  that  the 
younger  a  neutrophile  leucocyte  is,  the  simpler  is  its 
nuclear  structure,  and  that  the  most  segmented  nuclei 
are  found  in  the  oldest  and  most  mature  cells.  This  is 
the  principle  underlying  Arneth’s  subtle  mode  of 
examining  the  neutrophile  blood  picture.  If  his  con¬ 
ception  is  correct,  one  would  be  in  a  position  to  determine 
.whether  there  are  many  young  neutrophile  leucocytes, 
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or  whether  the  majority  of  these  cells  are  old  and 
mature.  Ordinary  enumeration  of  the  leucocytes  cannot 
give  us  this  information,  because  we  know  nothing  of 
the  rate  at  which  destruction  of  the  white  blood  cells 
takes  place.  If  a  leucocytosis  is  due  to  the  presence  of 
young  cells,  with  slightly  segmented  nuclei,  one  can 
infer  that  there  is  active  production  of  leucocytes  and, 
therefore,  good  response  on  the  part  of  the  bone  marrow. 
If,  in  an  infective  malady,  young  forms  are  absent,  and 
almost  all  the  neutrophiles  show  greatly  segmented 
nuclei,  one  must  presume  that  the  marrow  is  failing. 
Arneth’s  far-reaching  and  detailed  conclusions  have  not 
been  generally  accepted,  but  there  can  be  no  doubt 
that  the  general  principles  of  his  teaching  are  correct 
and  valuable.  V.  Schilling  has  modified  Arneth’s 
method  into  a  form  capable  of  being  used  in  practice. 
He  distinguishes  two  main  groups  of  neutrophile 
leucocytes  in  Giemsa-stained  preparations,  viz.,  those 
with  “  band  ”  nuclei  (normally  4  per  cent.),  and  those 
with  segmented  nuclei  (normally  63  per  cent.)  ;  in 
addition,  there  are,  of  course,  the  myelocytes.  If  there 
are  many  “  band  ”  forms,  one  can  infer  that  there  is 
active  production  of  cells  ;  that  is,  if  there  are  many 
elements  in  which  the  nuclei  have  not  broken  up  into 
segments,  connected  by  fine  strands.  If,  at  the  same 
time,  the  number  of  leucocytes  is  not  very  high,  one 
must  presume  that  the  rate  of  destruction  of  white  cells 
is  much  increased. 

There  is  no  doubt  that  such  “  haemograms  ”  have  a 
certain  value  in  prognosis  also,  because  active  marrow 
function  can  always  be  regarded  as  a  good  sign.  The 
haematopoietic  tissue  is  also  the  site  of  formation  of 
anti-bodies.  Depression  of  the  leucocyte  mechanism 
is  to  be  regarded  as  a  bad  sign,  except  when  one  is 
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dealing  with  toxins  ( e.g .,  typhoid),  which  depress  the 
function  of  the  marrow,  even  in  slight  cases. 

In  spite  of  the  valuable  features  of  the  Arneth  method, 
the  procedure  has  become  a  routine  one  in  very  few 
places.  This  is  probably  due  to  the  fact  that  it  requires 
too  much  time,  even  in  its  simplified  form,  where  only 
two  classes  are  distinguished.  There  is  another  diffi¬ 
culty  :  pathological  changes,  such  as  ageing  and 
shrinking,  may  cause  the  nuclei  of  mature  neutrophile 
leucocytes  to  take  on  a  shape  which  is  very  difficult  to 
distinguish  from  the  “  band  ”  form.  If  this  occurs,  the 
enumeration  naturally  loses  much  of  its  value.  Lastly, 
it  must  be  said  that  ordinary  examination  of  the  white 
cells  only  rarely  leads  to  mistakes  ;  leucocytosis  can 
usually  be  regarded  as  the  expression  of  vigorous  marrow 
activity,  whereas  leucopenia  can  be  interpreted  as 
evidence  of  defective  function.  It  would  certainly  be 
valuable  to  know  something  definite  about  the  formation 
and  destruction  of  leucocytes,  but  a  new  method  will 
be  needed  for  this.  Arneth’s  procedure  involves  too 
much  labour,  and  is  also  too  uncertain. 

The  protoplasm  of  the  neutrophile  leucocytes  in 
pathological  conditions,  particularly  in  infections,  has 
been  studied.  Gloor  states  that  abnormal,  basophilic 
granules  and  excretions,  together  with  vacuoles,  are 
found  in  many  of  the  neutrophile  white  cells  in  such 
conditions  as  pneumonia  and  sepsis,  where  there  is 
much  absorption  of  toxins.  The  nuclei  of  such  cells 
are  often  found  to  be  shrunken  and  pyknotic.  It  is 
probable  that  these  changes  do  not  occur  in  the  marrow, 
but  result  from  injury  to  the  cells  in  the  circulating 
blood.  These  researches  have  not,  as  yet,  any  great 
diagnostic  value,  and  the  method  is  too  laborious  for 
the  practitioner.  It  is  clear,  however,  that  there  is 
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no  lack  of  attempts  to  improve  our  methods  of  diagnosis 
from  the  blood-picture. 

I  shall  not  discuss  symptomatic  changes  in  the  red 
corpuscles,  because  these  are  simply  those  of  secondary 
anaemia,  and  the  reader  should  refer  to  the  appropriate 
chapter.  It  is,  however,  necessary  to  mention  certain 
injuries  to  haemoglobin  and  red  corpuscles  which  are 
found  in  intoxications.  Certain  poisons  are  known  to 
displace  oxygen  from  its  combination  with  haemoglobin  ; 
such  substances  are  carbon  monoxide  and  sulphuretted 
hydrogen.  Poisoning  with  carbon  monoxide  is  of  great 
practical  importance.  All  these  conditions  can  be 
diagnosed  by  spectroscopic  examination,  but  this  is  a 
method  that  is  not  used  much  in  medical  practice.  As 
a  rule,  the  history  and  circumstances  of  the  case  are 
so  clear  that  spectroscopic  demonstration  of  carboxy- 
haemoglobin  is  unnecessary.  Further,  the  practitioner 
does  not  usually  have  an  opportunity  to  examine  the 
blood  spectroscopically  until  treatment,  such  as  fresh 
air  and  inhalations  of  oxygen,  has  removed  the  greater 
part  of  the  carbon  monoxide  from  the  blood.  Certainly, 
in  most  cases  of  poisoning  with  gas  or  smoke,  I  have  not 
been  able  to  obtain  the  spectrum  of  carboxy haemoglobin. 
The  practitioner  must  not  imagine  that  all  danger  is 
over  when  the  carbon  monoxide  has  been  eliminated, 
because  death  may  occur  later,  probably  as  the  result 
of  injury  to  the  brain  by  asphyxia. 

Rarely  one  encounters  sulphhaemoglobin.  Dutch 
physicians  (Hijmans  van  den  Bergh,  Snapper)  have 
described  a  condition  of  enterogenous  cyanosis,  which 
is  sometimes  familial  in  its  incidence.  The  patients  are 
cyanosed,  and  there  is  often  some  intestinal  disease 
(Hirschsprung’s  disease ;  chronic  intestinal  stenosis). 
There  is  then  much  formation  and  absorption  of 
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sulphuretted  hydrogen,  and  spectroscopic  examination 
shows  the  presence  of  sulphhaemoglobin. 

Other  poisons  convert  the  blood  pigment  into 
methaemoglobin,  and  then  the  affected  red  corpuscles 
are  usually  quickly  destroyed,  so  that  definite  secondary 
anaemia  develops.  Poisons  of  this  type  include  potas¬ 
sium  chlorate,  anilin  and  its  derivatives  (antifebrin, 
etc.),  phenacetin,  phenol  bodies,  etc.  Poisoning  with 
potassium  chlorate,  phenacetin  and  similar  substances 
are  the  most  important  in  practice.  If  much  methaemo- 
globin  is  present,  the  blood  is  chocolate-brown  in  colour, 
and  the  patient  is  extremely  cyanosed  ;  indeed,  he  is 
almost  blue,  although  there  is  little  dyspnoea.  Spectro¬ 
scopically,  one  can  recognise  two  bands,  one  in  the 
yellow  and  one  in  the  green,  which  are  characteristic  of 
oxy haemoglobin,  but,  further  to  the  left,  there  is  a  band 
in  the  orange,  which  is  indicative  of  methaemoglobin. 
Spectroscopic  examination  is  valuable,  because  methae¬ 
moglobin  remains  in  the  blood  for  a  long  time. 

Finally,  haemolytic  poisons  and  processes  are  known. 
Under  the  influence  of  such  poisons,  haemoglobin  passes 
out  of  the  corpuscles  into  the  plasma.  Here  it  acts  as 
a  foreign  body,  and  is  rapidly  removed  from  the  circula¬ 
tion.  If  the  haemolysis  has  been  moderate  in  amount, 
the  reticulo-endothelial  tissue  of  the  liver,  spleen  and 
marrow  will  suffice  to  free  the  blood  from  haemoglobin. 
If  the  haemolytic  process  is  more  intense,  haemoglobin 
is  excreted  in  the  urine,  sometimes  with  severe  pain  in 
the  kidney  region.  There  are  also  other  symptoms  of 
a  haemolytic  attack  ;  it  is  usually  ushered  in  by  a  rigor, 
the  temperature  rises,  and  there  is  a  short  period  of 
severe  malaise.  Among  the  haemolytic  poisons  are  the 
following :  helvellic  acid  from  mussels,  arsenuretted 
hydrogen,  and  extract  of  filix  mas,  but  such  intoxications 
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are  only  rarely  seen.  Haemolytic  attacks  have  only 
been  at  all  frequent  since  blood  transfusion  has  again 
become  extensively  used  in  treatment.  It  has  been 
observed  that  some  recipients  of  blood  immediately 
agglutinate  the  donor’s  corpuscles,  and  then  dissolve 
them.  Occasionally,  a  haemolytic  attack  may  occur 
during  the  transfusion,  and  is  usually  ushered  in  by 
vaso-motor  phenomena  (cyanosis),  dyspnoea,  and  severe 
thoracic  or  spinal  symptoms.  A  rigor  then  occurs. 
Such  attacks  were  very  dangerous  but,  since  practically 
every  transfusion  is  now  preceded  by  determination  of 
the  blood  groups,  these  reactions  scarcely  ever  occur. 

Haemolytic  processes  are  also  known  in  blackwater 
fever,  which  may  develop  in  tropical  malaria,  but  its 
mode  of  origin  is  not  understood.  The  main  danger  of 
blackwater  fever  is  the  possibility  of  blocking  and 
injury  to  the  renal  tubules,  with  consequent  anuria 
and  uraemia.  More  rarely,  intense  haemolysis  occurs  in 
certain  severe  septic  infections,  but  here,  as  a  rule,  there 
is  no  acute  haemolytic  attack. 

On  the  other  hand,  the  phenomena  of  acute  haemolytic 
attacks  are  very  intense  in  that  rare  malady,  paroxysmal 
haemoglobinuria.  In  certain  persons,  who  appear  to  be 
healthy  in  other  respects,  exposure  to  cold  precipitates 
an  attack  of  rigors,  fever  and  haemoglobinuria.  Attacks 
can  be  provoked  experimentally,  e.g .,  by  causing  the 
patient  to  place  his  feet  in  cold  water.  A  partial 
explanation  of  these  peculiar  attacks  has  been  supplied 
by  the  work  of  Ehrlich,  Donath  and  Landsteiner.  In 
the  blood  there  is  a  haemolysin,  which  can  affect  the 
patient’s  own  red  corpuscles,  i.e .,  it  is  an  autolysin. 
This  combines  with  the  red  corpuscles  at  low  tempera¬ 
tures  ;  then  there  is  fixation  of  complement  and  hence, 
haemolysis.  It  is  striking  that  many  of  these  patients 
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have  had  syphilis,  and  have  a  positive  Wassermann 
reaction.  The  relationship  between  the  syphilitic 
infection  and  the  peculiar  autolysin  is  quite  unknown. 

There  are  also  other  forms  of  paroxysmal  haemo- 
globinuria,  e.g .,  that  seen  after  marching  ;  here,  bodily 
exertion  precipitates  the  attack,  for  which  no  other 
cause  can  be  found.  The  Donath-Landsteiner  reaction 
is  not  found  in  this  malady. 

Great  as  is  the  diagnostic  value  of  change  in  the  blood 
cells,  there  is  also  further  information  that  can  be 
obtained  from  the  blood.  It  has  only  recently  been 
realised  that  the  fluid  component  of  the  blood  can  be 
investigated  by  chemical  and  physical  methods,  in 
addition  to  bacteriological  and  serological  ones. 

Much  information  has  already  been  obtained.  It  is, 
however,  doubtful  whether  the  practitioner  can  find 
these  methods  of  much  value  without  a  laboratory. 
Up  to  the  present,  he  has  not  been  able  to  expect  very 
much. 

In  addition  to  inspection  of  the  colour  of  the  serum, 
which  has  been  discussed  in  the  section  on  pernicious 
anaemia,  I  should  like  to  call  attention  to  the  method  of 
examination  that  was  introduced  by  Fahraeus  in  1918. 
Physicians  of  the  period  in  which  humoral  pathology 
held  sway  knew  that,  after  blood-letting,  the  red 
corpuscles  sometimes  settled  rapidly,  and  sometimes 
more  slowly.  If  coagulation  did  not  occur  until  the 
corpuscles  had  sunk  to  the  bottom,  there  was  seen 
the  4 4  buffy  coat,”  or  44  crusta  inflammatoria,”  of  the 
old  writers.  The  name  implies  that  this  44  crusta  ” 
was  particularly  noticeable  in  inflammatory  processes. 
Fahraeus  is  responsible  for  having  put  new  life  into 
these  old  observations.  He  delays  coagulation  of  the 
blood  by  addition  of  sodium  citrate  solution,  and  then 
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observes  the  sedimentation  of  the  corpuscles  in  small 
tubes,  which  hold  about  1  c.c.  each.  Even  at  the  end 
of  an  hour  one  can  see  that  the  corpuscles  have  sunk, 
and  there  is  slightly  turbid  plasma  above  them.  In 
health,  the  depth  of  this  layer  of  plasma  is  very  constant, 
viz.  3  mm.  in  men  and  5  mm.  in  women.  Sometimes 
there  is  well-marked  increase  in  the  speed  of  sedimenta¬ 
tion  ;  this  is  best  seen  in  the  later  months  of  pregnancy, 
when  it  may  be  many  times  faster  than  normal.  Definite 
changes  also  occur  in  various  infections,  tumours,  and 
severe  diseases  of  the  liver  and  kidneys.  The  reaction  is, 
thus,  unspecific,  but,  nevertheless,  is  very  valuable. 
The  origin  of  the  reaction  is  not  clear,  and  I  shall  not 
discuss  the  theories.  It  may  be  useful  in  obscure  cases, 
where  one  is  doubtful  whether  the  condition  is  functional 
or  organic.  It  is  particularly  valuable  in  tuberculosis, 
and  an  increased  rate  is  in  favour  of  active  disease. 
Small  doses  of  tuberculin  (0-03  to  0T  mg.)  increase  the 
rate  in  active  tuberculosis.  The  great  simplicity  of 
Fahraeus’  method  is  attractive,  and,  for  this  reason,  the 
reaction  is  not  confined  to  hospital  work,  but  is  quite 
widely  used  by  practitioners.  The  demonstration  of  a 
normal  rate  of  sedimentation  in  doubtful  cases  can  put 
the  practitioner’s  mind  at  rest,  by  demonstrating  the 
improbability  of  any  severe  organic  disease.  On  the 
other  hand,  much  increase  in  the  speed  of  sedimentation 
should  be  regarded  as  a  sign  of  danger,  even  if  no 
disease  has  been  discovered  ;  every  possibility  must 
then  be  explored,  and  perhaps  a  hidden  growth  will  be 
revealed.  The  technique  of  the  sedimentation  test  is 
relatively  simple  (Westergren)  ;  the  directions  supplied 
with  the  apparatus  are  sufficient.  Westergren’s  method 
is  the  most  convenient  for  the  practitioner,  because  the 
other  procedures  are  more  complicated. 
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A  glance  at  the  subject  of  symptomatic  blood  changes 
shows  that  rapid  progress  is  being  made.  Blood  examina¬ 
tion  has  become  an  essential  part  of  modern  medicine, 
and  is  not  confined  to  blood  diseases.  In  spite  of  the 
great  and  increasing  results  obtained,  blood  examination 
should  demonstrate  that  anyone  who  over-estimates 
the  value  of  a  single  method  of  investigation,  instead 
of  taking  the  whole  patient  into  account,  is  a  bad 
doctor.  Most  blood  changes  are  biological  reactions  of 
a  non-specific  kind  ;  haematopoietic  tissue  does  not 
possess  an  unlimited  variety  of  modes  of  reaction.  Just 
as  is  the  case  in  other  tissues,  the  blood-forming  organs 
may  respond  to  different  stimuli  by  identical,  or  at  least 
similar,  reactions.  Blood  examination  alone  does  not 
suffice  for  diagnosis,  even  of  the  blood  diseases,  unless 
all  the  features  of  the  case  are  taken  into  account. 

Blood  examination  is  valuable,  even  indispensable, 
to  those  practitioners  who  can  view  the  blood  picture 
as  a  part  of  the  whole  morbid  process  ;  but  this  is  so 
only  if  he  remembers  that  the  variations  of  the  organism 
present  endless  possibilities,  and  cannot  be  forced  into 
any  fixed  schematic  arrangement. 
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\  The  Health  of  the  industrial  Worker.  By  E.  L.  c 

I  Collis,  M.D.,  Professor  of  Preventive  Medicine,  Welsh  National  School  \ 

of  Medicine,  and  Ma  jor  Gkkmwooi»,  M.R.C.P.,  M.R.C.S.,  Medical  Officer,  ( 
Ministry  of  Health.  30».  net.  / 

The  Principles  of  Preventive  Medicine.  By  R.  \ 

Tanner  Hewlett,  M.D.,  F.R.C.P.,  D.P.H.,  Professor  of  Bacteriology,  \ 
University  of  London,  and  A.  T.  Nankivell,  M.D.,  D.P.H.,  Medical  \ 
Officer  of  Health,  Plymouth.  With  12  Charts  and  5  Diagrams.  18».  net.  ( 

Synopsis  of  Hygiene.  By  W.  Wilson  Jameson,  M.A.,  ) 

M.D.,  F.R.C.P.,  D.P.H.,  Professor  of  Public  Health,  London  University,  ) 
and  Col.  G.  S.  Parkinson,  D.S.O.,  M.R.C.S.,  L.R.C.P.,  D.P.H.,  Asst.  \ 
Director,  Public  Health  Division,  London  School  of  Hygiene  and  \ 
Tropical  Medicine.  Third  Edition.  20  Illustrations.  18s.  net.  ( 

A  Simple  Method  of  Water  Analysis.  By  J.  C.  ) 

Thresh,  M.D. ,  D.P.H.,  and  J.  F.  Beale,  M.R.C.S.,  D.P.H.  Tenth  ) 
Edition.  3s.  net.  ) 

Elementary  Hygiene  for  Nurses.  By  H.  C.  RuTHER- 

ford  Darling,  M.D.,F.R.C.S.  Fifth  Edition.  58  illustrations.  5s.net.  c 

Preservatives  in  Food  and  Food  Examination.  ) 

By  J.  C.  Thresh  and  Arthur  E.  Porter,  M.D.,  M. A. Cantab.  8  Plates.  1 
16».  net.  \ 

Foods  and  their  Adulteration.  By  H.  W.  Wiley,  M.D.,  ) 

Ph.D.  Third  Edition.  11  Coloured  Plates  and  87  Illustrations.  27s.net.  } 
Beverages  and  their  Adulteration.  42  Illustrations.  21».  net.  ) 

Text= book  of  Meat  Hygiene.  By  R.  Edelmann,  ) 

Ph.D.  Translated  by  J.  R.  Möhler,  A.M.,  V.M.D.,  and  A.  Eichhorn,  ( 
D.V.S.  Fifth  Edition.  With  161  Illustrations  and  5  Plates.  28».  net.  ) 

A  Manual  of  Bacteriology,  Clinical  and  Applied. 

By  R.  Tanner  Hewlett,  M.D.,  Professor  of  Bacteriology,  University  of  ( 
London.  Eighth  Edition.  38  Plates  and  63  Figures  in  the  Text.  18s.net.  ( 

Immunity :  Methods  of  Diagnosis  and  Therapy.  \ 

By  Dr.  J .  Citron.  Second  Edition.  40  Illustrations.  14s.net.  \ 

Clinical  Diagnostic  Bacteriology,  including  Serum- 

ami  Cyto-diagnosis.  By  A.  C.  Coles,  M.D.,  D.Sc.  2  Plates.  8».  net. 

The  Chemical  Analysis  of  Foods.  By  H.  E.  Cox,  ^ 

M.Sc.  Ph.D.,F.I.C.  38  Illustrations.  18s.net.  ( 

Medical  Bacteriology,  including  Elementary  Hel  = 

minthology.  ByL.  E.H.  Whitby,  C. F.O.,  M. A .,  M.D..  D.P.H. ,  Assistant  ( 
Pathologist,  Middlesex  Hospital.  75  Illustrations.  10».  6d.  net.  ( 

1  Recent  Advances  in  Bacteriology.  By  J.  H.  Dible,  ) 

M.B.,  Ch.B.,  Professor  of  Pathology,  Univ.  of  Liverpool.  Second  ) 

Edition.  29  Illus.  15».  net.  \ 

Recent  Advances  in  Preventive  Medicine.  By  J.  / 

F.  C.  Haslam,  M.C.,  M.D.,  M.R.C.P..  D.P.H.,  Director  of  Library  / 
Services,  London  School  of  Hygiene  and  Tropical  Medicine.  30  Illus-  ) 
trations.  12«.  6 d.  net.  \ 

)  Dairy  Bacteriology.  By  Br.  Orla-Jensen.  Translated  ) 

)  by  P.  S.  Arup,  B.Sc.,  F.I.C.  Second  Edition.  67  Illustrations.  18s.net.  ) 
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Recent  Advances  in  Pathology.  By  Geoffrey  LIad- 

field,  M  D.,  F.R.C.P.,  and  Lawkkhce  P.  Garrod,  M.B.,  M.R.C.P.  67 
Illustrations.  15s.  net. 

Laboratory  Diagnosis;  With  Clinical  Applications 

for  Physicians.  By  E.  E.  Osgood.  M.D..  and  H.  D.  Haskins,  M.D.,  of 
the  University  of  Oregon,  U.S.A.  6  Coloured  Plates  and  21  Text-figures. 
21s.  net. 

A  Handbook  of  Clinical  Chemical  Pathology.  By 

F.  S.  Fowweathkr,  M.D.,  M.Sc.,  D.P. H.,  Lecturer  in  Chemical  Patho¬ 
logy,  Univ.  of  Leeds.  With  Foreword  by  Rt.  Hon.  Lord  Moynihan, 
K.C.M.  G.  18  Illus.  8s.  6rf.  net. 

Pathology,  General  and  Special,  for  Students  of 

Medicine.  By  R.  Tanner  Hewlett,  M.D.,  F.R.C.P.,  D.P.H.,  Professor 
of  Bacteriology,  University  of  London.  48  Plates  and  12  Illustrations 
in  Text.  Fifth  Edition.  18s.  net. 

Clinical  Pathology.  By  P.  N.  Panton,  M.B.,  Clinical 

Pathologist  and  Director  of  Hale  Clinical  Laboratory,  London  Hospital, 
and  J.  R.  Marrack,  M.B.,  Chemical  Pathologist,  London  Hospital. 
Second  Edition.  With  12  Plates  (10  Coloured)  and  51  Illustrations  in  the 
Text.  15s.  net. 

A  Manual  of  General  or  Experimental  Pathology. 

By  W.  S.  Lazarus-Barlow,  M.D.,  F.R.C.P.,  Director  of  the  Cancer 
Research  Laboratories,  Middlesex  Hospital.  Second  Edition.  21s.  net. 
The  Elements  of  Pathological  Anatomy  and  Histology  for 
Students.  24s.  net. 

Surgical  Pathology  and  Morbid  Anatomy.  See  p.  8. 
Post= Mortem  Manual.  By  C.  R.  Box,  M.D.,  Lecturer 

on  Applied  Anatomy,  St.  Thomas’s  Hospital.  Second  Edition.  22  Illus¬ 
trations.  10s.  6 rf.  net. 

Recent  Advances  in  Psychiatry.  By  H.  Devine, 

O.B.E.,  M.D.  12s.  6 rf.  net. 

Psychological  Medicine.  By  Ser  M.  Craig, C.B.E., M.D. , 

Physician,  Mental  Diseases,  Guy’s  Hospital,  and  T.  Beaton,  O.B.E., 
M.D.,  Lect.  in  Mental  Diseases,  Bethlern  Royal  Hospital.  Fourth 
Edition.  25  Plates.  21s.  net. 

Recent  Advances  in  Study  of  the  Psychoneuroses. 

By  Millais  Culpin,  M.D.,  F.R.C.S.,  Lecturer  on  Psychoneuroses, 
London  Hospital  Medical  College.  12s.  6 rf.  net. 

Clinical  Lectures  on  Psychological  Medicine.  By 

Henry  Yellowleks,  O.B.E.,  M  D.,  F.R.C.P.  12s.6rf.net. 

The  Journal  of  Mental  Science.  Published  Quarterly, 

by  Authority  of  the  Royal  Medico-Psychological  Association.  7s.  6rf.  net. 

Practical  Electrotherapeutics  and  Diathermy.  By 

G.  B.  Massey,  M.D.  157  Illustrations.  21s.  net. 

Electro  =  Therapy :  Its  Rationale  and  Indications. 

By  J.  Curtis  Webb,  M.  B.,  B.C.  With  6  diagrams.  5s.net. 

Electricity  :  Its  Medical  and  Surgical  Applications. 

By  C.  S.  Potts,  M.D.  With  356  Illustrations  and  6  Plates.  21s.  net. 

Lang's  German- English  Dictionary  of  Terms  used 

in  Medicine  and  the  Allied  Sciences.  Fourth  Edition,  edited  and 
revised  by  M.  K.  Meyers,  M.D.  45».  net. 
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Medicine :  Essentials  for  Practitioners  and  Students. 

By  G.  E.  Beaumont,  Physician,  with  Charge  of  Out-patients,  Middlesex 
Hospital.  61  Illustrations.  21s.  net. 

Medical  Emergencies.  By  Charles  Newman,  M.D., 

M.R.C.P.,  Junior  Physician,  King’s  College  Hospital.  8s.  6 d.  net. 

A  Clinical  Atlas  of  Blood  Diseases.  By  A.  Piney,  M.D., 

M.R.C.P.,  and  Stanley  Wyaud,  M.D.  Second  Edition.  38  Illustrations, 
34  Coloured.  12s.  6d.  net. 

Also  by  Dr.  A.  Piney 

Recent  Advances  in  Haematology.  Third  Edition. 

4  Coloured  Plates.  18  Text-figures.  12s.  Qd.  net. 

Diseases  of  the  Blood.  20  Illus.,  6  in  Col.  12s.  6d.  net. 
Skin:  Its  Uses  in  Six  Phases.  By  Lewis  E.  Hertslet, 

M.R.C.S.,  L.R.C.P.  With  Forewords  by  Professor  Leonard  Hill,  F.R.S., 
and  R.  P.  Mackenzie,  M.B.,  C.M.,  D.P.H.  8  Plates.  10s.  6d.  net. 

Taylor’s  Practice  of  Medicine.  Fourteenth  Edition. 

Revised  by  Drs.  E.  P.  Poulton,  C.  P.  Symonds,  H.  W.  Barker  and  R.  D. 
Gillespie.  64  Plates  and  103  Figures.  25s.  net. 

Endocrine  Diseases,  Their  Diagnosis  and  Treatment. 

By  W.  Falta  (Vienna).  Translated  and  Edited  by  M.  K.  Meyers,  M.D. 
Foreword  by  Sir  A.  E.  Garrod,  M.D.  104  Illustrations.  36s.  net. 

Text- book  of  Differential  Diagnosis  of  Internal 

Medicine.  By  M.  Matthes.  Translated  from  4th  German  Edition  by 
I.  W.  Held,  M.D.,  and  M.  H.  Gross,  M.D.  176  Illustrations.  42s.  net. 

Pulmonary  Tuberculosis.  Its  Diagnosis,  Preven- 

tion,  and  Treatment.  By  W.  M.  Crofton,  M.D.  21  Illustrations.  6s.net. 
Therapeutic  Immunisation  :  Theory  and  Practice.  7s.  6 d.  net. 

Chill  :  Its  Dangers  and  Prevention.  By  Marian 

Thornett,  F.R.C.S.I.  With  a  Foreword  by  Dr.  Jane  Walker,  C.H. 
Illustrated.  3s.  6 d.  net. 

Studies  in  Influenza  and  its  Pulmonary  Compli¬ 

cations.  By  D.  Barty  King,  O.B.E.,  M.D.  7s.  6d  net. 

A  Short  Practice  of  Medicine.  By  B.  A.  Fleming,  M.D., 

F.R.C.P.E  ,  F.R.S.E.,  Lecturer  on  Medicine,  School  of  Royal  Colleges, 
Edinburgh.  Third  Edition.  With  64  Illustrations.  21s.net. 

The  Blood :  how  to  Examine  and  Diagnose  its 

Diseases.  By  Alfred  C.  Coles,  M.D.,  D.Sc.,  F.R.S.Edin.  Third 
Edition.  7  Coloured  Plates.  10s.  6 d.  net. 

Lectures  on  Medicine  to  Nurses.  By  Herbert  E. 

Cuff,  M.D.,  F.R.C.S.  Seventh  Edition.  29  Illustrations.  7s.  6d.  net. 

On  Alcoholism  :  Its  Clinical  Aspects  and  Treat¬ 

ment.  By  F.  Hark,  M.D. ,  Med.  Supt., Norwood  Sanatorium,  5s.  net. 

Recent  Advances  in  Cardiology.  By  C.  E.  Terence 

East.  M.D.,  F.R.C.P.,  and  C.  W.  C.  Bain,  M.C.,  M.B.  Second  Edition. 
10  Plates  and  62  Text-figures.  12s.  6 d.  net. 

Recent  Advances  in  the  Study  of  Rheumatism.  By 

F.  J.  Poynton.  M.D.,  F.R.C.P..  Physician,  Univ.  College  Hospital,  and 
B.  E.  Schlesinger,  M.R.C.P.,  M.R.C.S.,  Physician,  Children’s  Dept., 
Royal  Northern  Hospital.  25  Illus.  12s.  6 d.  net. 
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Recent  Advances  in  Allergy  (Asthma,  Hayfever, 

Eczema,  Migraine,  etc.)-  By  G.  W.  Brat,  M.B.,  B.Ch.  98  Illustrations. 
12s.  6<2.  net. 

Chemical  Methods  in  Clinical  Medicine.  By  Gr.  A. 

Harrison,  M.D.,  B.Ch.,  L.R.C.P.,  Reader  in  Chemical  Pathology  in  the 
University  of  London.  2  Coloured  Plates  and  63  Text-figures.  18s.  net. 

Recent  Advances  in  Medicine.  Clinical — Laboratory — 

Therapeutic.  By  G.  E.  Beaumont,  D.M.,  F.R.C.P.,  Assistant  Physician, 
Middlesex  Hospital,  and  E.  C.  Dodds,  M.V.Ö.,  M.D.,  B.Sc.,  Courtauld 
Professor  of  Biochemistry,  Univ.  of  London.  Sixth  Edition.  51  Illus. 
12«.  6 d.  net. 

Recent  Advances  in  Pulmonary  Tuberculosis.  By 

L.  S.  T.  Burrell,  M.D.  Second  Edition.  32  Plates  and  17  Text-figures. 
12«.  6 d.  net. 

The  Diabetic  Life:  Its  Control  by  Diet  and  Insulin. 

By  R.  D.  Lawrence,  M.D.,  Chemical  Pathologist,  King’s  College  Hos¬ 
pital.  Sixth  Edition.  14  Illustrations.  8*.  Gd.  net. 

Massage :  Its  Principles  and  Practice.  By  James 

B.  Mennell,  M.A.,  M.D.,  B.C.,  Med.  Officer,  Physico-Therapeutic  Dept., 
St.  Thomas’s  Hospital.  Second  Edition.  With  167  Illustrations.  21*.  net. 

Also  by  Dr.  J.  B.  Mennell 

Backache.  48  Illustrations.  10s.  6d.  net. 


Translated  and  Edited  by  Dr.  Mina  L.  Dobbie. 

Medical  Gymnastics  and  Massage  in  General 

Practice.  By  Dr.  J.  Arvedson.  Third  Edition.  8s.  6d.  net. 

The  Technique,  Effects  and  Uses  of  Swedish  Medical 

Gymnastics  and  Massage.  By  J.  Arvedson.  Second  Edition.  131  Illus. 
12*.  6 d.  net.  - 

Principles  of  Gymnastics  for  Women  and  Girls. 

By  Elli  Björksten.  30  Illustrations.  8s.  6 d.  net. 

Researches  on  Rheumatism.  By  F.  J.  Poynton, 

M.D.,  F.R.C.P.,  and  A.  Paine,  M.D.,  B.S.  106  Illustrations  15*.  net. 

Physical  Signs  in  the  Chest  and  Abdomen.  By 

A.  J.  Jex-Blake,  M.D.,  F.R.C.P.  27  Illustrations.  9s.  6d.  net. 

Ulcer  of  the  Stomach  and  Duodenum.  By  Samuel 

Fenwick,  M.D.,  F.R.C.P.,  and  W.  Soltau  Fenwick,  M.D.,  B.S.  55 
Illustrations.  10*.  6d.  net.  Cancer  and  other  Tumours  of  the 
Stomach.  70  Illustrations.  10*.  Qd.  net. 

Urine  Examination  made  easy.  By  Thomas  Car- 

uuthers,  M.B.,  Ch.B.  Fourth  Edition.  2*.  net. 

Uric  Acid  as  a  Factor  in  the  Causation  of  Disease. 

By  Alexander  Haiö,  M.D.,  F.R.C.P.  Seventh  Edition.  75  Illustrations. 
14*.  net.  Uric  Acid  in  the  Clinic. 5*.  net.  Uric  Acid,  an  Epitome  of 
the  Subject.  Second  Edition.  2*.  6 d.  net. 

Medical  Hydrology.  By  R.Fortescue  Fox, M.D.  6s.net. 

Physical  Therapy  in  Diseases  of  the  Eye,  Ear,  Nose 

and  Throat.  By  A.  R.  Hollknoer,  M.D.,  and  M.  H.  Cottle.  M.D.  21*.  net. 

Recent  Advances  in  Chemotherapy.  By  Gr.  M. 

Findt.ay,  O.B.E.,  D.Sc.,  Wellcome  Bureau  of  Scientific  Research. 
4  Plates  and  11  Text-figures.  15*.  net. 
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Science  and  Practice  of  Surgery.  By  W.H.C.  Romanis, 

F.R.C.S.,  and  P.  H.  Mitchiner,  F.R.C.S.  2  vols.  Third  Edition. 
716  Illustrations  28*.  net. 

By  the  same  Authors. 

Surgical  Emergencies  in  Practice.  158  Illustrations. 

18*.  net. 

Diseases  of  the  Kidney.  By  W.  Girling  Ball, 

F.R.C.S.,  Surgeon,  St.  Bartholomew’s  Hospital,  and  Geofkkey  Evans, 
M.D.,  F.R.C.P.,  Physician,  with  Charge  of  Out-Patients,  St.  Bartholo¬ 
mew’s  Hospital.  8  Coloured  Plates  and  159  Text-Figures.  36*.  net. 

Recent  Advances  in  Radiology.  By  Peter  Kerlet, 

M.D.,  B.Ch.,  D.M.R.E.,  Assistant  Radiologist,  Westminster  Hospital, 
London.  120  Illustrations.  12*.  6d.  net. 

Surgical  Radiology.  By  A.  P.  Bertwistle,  M.B., 

F.R.C.S.E.  21  Plates.  8s.  6<i.  net. 

Surgery.  Edited  by  G-.  E.  Gask,  C.M.G.,  D.S.O., 

F.R.C.S.,  and  Harold  W.  Wilson,  M.S.,  M.B.,  F.R.C.S.,  Surgeons,  St. 
Bartholomew’s  Hospital.  With  39  Plates,  20  in  Colour,  and  467  Text- 
figures.  30*.  net. 

The  After-Treatment  of  Wounds  and  Injuries. 

By  R.  C.  Elhslie,  M.S  ,  F.R.C.S.,  Special  Mil.  Surg.  Hosp.,  Shepherd’s 
Bush ;  Surgeon,  St.  Bartholomew’s  Hospital.  With  144  Illustrations. 
15*.  net. 

A  Text- Book  of  Surgery.  By  B.  Warren,  M.D., 

F.R.C.S.,  Assistant  Surgeon,  London  Hospital.  With  504  Original 
Illustrations.  2  vols.  27 s.  net. 

Bowlby  and  Andrewes’  Surgical  Pathology  and 

Morbid  Anatomy.  Revised  by  Geoffrey  Keynes,  M.D.,  F.R.C.S., 
Assistant  Surgeon,  St.  Bartholomew’s  Hospital.  Eighth  Edition.  With 
224  Illustrations.  21*.  net. 

On  Diseases  of  the  Rectum  and  Anus,  including 

the  Sixth  Edition  of  the  Jacksonian  Prize  Essay  on  Cancer.  By 
Harrison  Cripps,  F.R.C.S.,  Surgical  Staff,  St.  Bartholomew's  Hospital. 
Fourth  Edition.  With  14  Plates  and  34  Illustrations.  10*.  6 d.  net. 

Diseases  of  the  Rectum,  Anus,  and  Sigmoid  Colon. 

By  F.  Swinford  Edwards,  F.R.C.S.,  Senior  Surgeon  to  St.  Mark’s 
Hospital  for  Fistula  and  other  Diseases  of  the  Rectum.  Third  Edition. 
1G2  Illustrations.  10*.  6 d.  net. 

Minor  Surgery  and  Bandaging.  Twentieth  Edition. 

(Heath,  Pollard  and  Davies).  By  Gwynne  Williams,  M.S.,  F.R.C.S., 
Surgeon,  University  College  Hospital.  262  Illustrations.  10*.  6d.  net. 

Surgical  Nursing  and  After-Treatment.  By  H.  C. 

Rutherford  Darling,  M.D.,  F.R.C.S.,  Surgeon,  South  Coast  Hospital, 
Sydney.  Fourth  Edition.  With  164  Illustrations.  8*.  6d.  net. 

By  the  same  Author. 

Elementary  Hygiene  for  Nurses.  Fifth  Edition. 

58  Illustrations.  5*.  net. 
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A  Textbook  of  Surgical  Pathology.  By  C.  F.  W. 

Illingworth,  M.D.,  F.R.C.S.E.,  late  Clinical  Tutor,  Royal  Infirmary, 
Edinburgh,  and  B.  M.  Dick,  M.B.,  F.R.C.S.E.,  late  Clinical  Tutor  in 
Surgery,  Royal  Infirmary,  Edinburgh.  290  illustrations.  36s.  net. 

Radium  Treatment  of  Cancer.  By  Stanford  Cade, 

F.R.C.S.,  Assistant  Surgeon  and  Joint  Lecturer  on  Surgery,  West¬ 
minster  Hospital.  With  13  Coloured  Plates  and  49  Text-figures,  15s.  net. 

The  Operations  of  Surgery.  Seventh  Edition.  By 

R.  P.  Rowlands,  M.S.Lond.,  F.R.C.S.,  and  Philip  Turner,  M.S., 
F.R.C.S.,  Surgeons,  Guy’s  Hospital.  2  vols.  900  Illustrations,  43  in 
Colour.  £3  10s.  0 d.  net. 

Recent  Advances  in  Surgery.  By  W.  H.  Ogilvie, 

M.D.,  F.R.C.S.,  Assistant  Surgeon,  Guy’s  Hospital.  Second  Edition. 
115  Illustrations.  15*.  net. 

Surgery  in  the  Tropics.  By  Sir  Frank  P.  Connor, 

D.S.O.,  F.R.C.S.,  Professor  of  Surgery,  Bengal  Medical  College.  99 
Illustrations.  12*.  6 d.  net. 

Surges  in  War.  By  A.  J.  Hull,  F.B.C.S.,  Lieut.-Col., 

R.A.M.C.  With  210  Illustrations.  25s.  net. 

Operative  Surgery  of  the  Head,  Neck,  Thorax  and 

Abdomen.  By  Edward  H.  Taylor,  F  R.C.S.I.,  University  Professor  of 
Surgery,  Trinity  College,  Dublin.  With  300  Original  Illustrations,  many 
in  colour.  32s.  net. 

Synopsis  of  Surgery.  By  Ivor  Back,  F.B.C.S., 

Surgeon,  St.  George’s  Hospital,  and  A.  T. Edwards,  F.R.C.S.,  Assistant 
Surgeon,  Westminster  Hospital.  12s.  6 d.  net. 

Synopsis  of  Surgical  Pathology.  By  Eric  Pearce 

Gould,  M.D.,  F.R.C.S.  6s.  net. 

Synopsis  of  Surgical  Diagnosis,  By  W.H.C.  Romanis, 

M.B.,  M.C.,  F.R.C.S.  8s.6d.net. 

Inguinal  Hernia,  the  Imperfectly  Descended 

Testicle,  and  Varicocele.  By  Philip  Turner,  M.S.,  F.R.C.S.,  Assistant 
Surgeon,  Guy’s  Hospital.  With  22  Illustrations.  10s.  6 d.  net. 

Practice  and  Problem  in  Abdominal  Surgery.  By 

Alfred  Ernest  Maylard,  M.B.Lond.  and  B.S.  39  Illustrations.  8s.  6d. 
net.  Abdominal  Tuberculosis.  57  Illustrations.  12s.6d.net. 

Clinical  Essays  and  Lectures.  By  Howard  Marsh, 

F.R.C.S.  Prof.  Surgery,  Univ.  Cambridge.  26  Figures.  7s.  6 d.  net. 

Surgical  Emergencies.  By  Paul  Swain,  F.P.C.S. 

Fifth  Edition.  149  Engravings,  6s.  net. 

Chloroform:  a  Manual  for  Students  and  Practi¬ 

tioners.  By  Edward  Lawrie,  M.B.Edin.  Illustrated.  7s.  6d.  net. 

Recent  Advances  in  Anaesthesia  and  Analgesia. 

By  C.  Langton  Hewer,  M.B.,  B.S.,  Anaesthetist  and  Demonstrator  of 
Anaesthetics,  St.  Bartholomew’s  Hospital.  64  Illustrations.  12s.  6d.  net. 
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Dermatology  0  Urinary  Disorders 

Neurology  0  Tropical  Diseases 

_ _ _ _ _ _ ) 

A  Text>Book  of  Diseases  of  the  Skin.  By  J.  H. 

Sequeira,  M.I).,  F.R.C.P.,  F.R.C.S.,  Physician,  Skin  Dept.,  London  ' 
Hosp.  4th  Edition.  56  Plates  in  colours  and  309  Text- figures.  428.  net. 

The  Hair,  its  Care,  Diseases  and  Treatment.  By 

W.  J.  O’Donovan,  O.B.E.,  M.J).,  B.S.,  Physician,  Skin  Dept.,  London 
Hospital.  40  Illustrations.  12s.  6d.  net.  ( 

Recent  Advances  in  Neurology.  By  W.  Bussell 

Brain,  M.D.,  Assistant  Physician,  London  Hospital,  and  E.  B.  Strauss, 
B.M.,  B.Ch.,  Clinical  Assistant,  University  of  Marburg.  Second  Edition.  ( 
39  Illustrations.  12s.  6 d.  net.  ( 

A  Text=Book  of  Nervous  Diseases.  By  W.  Aldren 

Turner,  M.D.,  F.R.C.P.,  and  T.  Grainger  Stewart,  M.B.,  M.R.C.P. 

188  Illustrations.  18x.  net.  ( 

( 

Diseases  of  the  Kidney.  By  W.  Girling  Ball, 

F.R.C.S.,  and  Geoffrey  Evans,  M.D.,  F.R.C.P.  8  Colour  Plates  and 
159  Illustrations.  36s.  net.  ( 

( 

Stone  in  the  Urinary  Tract.  By  H.  P.  Winsbury- 

White,  M.B.,  Ch.B.,  F.R.C.S.Edin.,  F.R.C.S.Eng.  2  Coloured  Plates 
and  181  Text-figures.  25s.  V 

Selected  Papers  on  Stone,  Prostate,  and  other 

Urinary  Disorders.  By  R.  Harrison,  F.R.C.S.  15  Illustrations.  5s.  net. 


The  Nematode  Parasites  of  Vertebrates.  By 

Warrington  Yorke,  M.D.,  Professor  of  Parasitology,  University  of 
Liverpool,  and  P.  A.  Maplestone,  M.B.,  D.S.O.  Foreword  by  C.  W. 
Stiles.  307  Illustrations.  36s.  net.  \ 

\ 

Recent  Advances  in  Tropical  Medicine.  By  Sir 

Leonard  Rogers,  C.I.E.,  M.D.,  F.R.S.,  F.R.C.S.,  F.R.C.P.  Second 

Edition.  16  Illustrations.  128.  6 d.  net.  \ 

/ 

i 

Malay  Poisons  and  Charm  Cures.  By  J.  D.  Gimlette, 

M.R  C.S.,  L.R.C.P.  Third  Edition.  3  Plates.  10s.  6 d.  net.  ) 

Public  Health  Practice  in  the  Tropics.  By  J. 

Balfour  Kirk,  M.B.,  D.P.H.,  D.T.M.&H.,  Director,  Medical  and  Health  ) 
Department,  Mauritius.  80  Illustrations.  15s.  net. 

Tropical  Medicine.  By  Sir  Leonard  Bogers,  C.I.E.,  ) 

F.R.C.P.,  F.R  C.S.,  F.R.S.,  and  Major-General  J.  W.  D.  Megaw,  I.M  S.,  ( 

C.I.E.,  M.B.  B.Ch.  1  Colour  Plate  and  77  Illustrations.  14s.net.  ) 

) 

f 

Malarial  Nephritis.  By  G-eorge  Giglioli,  M.D. 

(Italy),  D.T.M.&H. (Eng.).  17  Illustrations.  8s.6tf.net. 
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The  Queen  Charlotte’s  Practice  of  Obstetrics. 

By  J.  B.  Banister,  M  D.,  F.R.C.S.,  A.  W.  Boürne,  M.B.,  F.R.C. S.,  T.  B. 
Davies,  M.D.,  F.R.C. S.,  C.  S.  Lane-Roberts,  M  S.,  F.R.C.S.,  L.  G. 
Phillips,  M.S.,  F.R.C.S.,  L  C.  Rivktt,  M.C.,  F.R.C. S.,  Members  of  the 
Staff  of  the  Hospital.  Second  Edition.  274  Illustrations,  4  Coloured 
Plates.  18s.  net. 

Recent  Advances  in  Obstetrics  and  Gynaecology. 

By  Aleck  W.  Bourne,  F.R.C.S.,  and  Leslie  H.  Williams,  M.D., 
F.R.C  S.,  Obstetric  Surgeons,  St.  Mary’s  Hospital.  Third  Edition.  87 
Illustrations.  12s.  6 d.  net. 

Practical  Midwifery.  By  Gibbon  FitzGibbon,  M.D., 

F.R.C. P.I.  With  175  Illustrations.  16s.  net. 

Handbook  of  Midwifery.  By  E.  E.  Tottenham,  M.D., 

B.A.O.,  F.R.C.P. I.,  Professor  of  Obstetrics  and  Gynaecology,  University 
of  Hong-Kong.  102  Illustrations.  10s.  6d.  net. 

The  Difficulties  and  Emergencies  of  Obstetric 

Practice.  By  Comyns  Berkeley,  M.D.,  F.R.C.P.,  and  Victor  Bonney, 
M.D.,  F.R.C. S.  Third  Edition.  309  Original  Illustrations.  36s.net. 

Manual  of  Midwifery.  By  T.  W.Eden,  M.D.,C.M.Edin., 

F.R.C.P. Bond.,  and  Eardley  Holland,  M.D.,  F.R.C.P.,  F.R.C.S., 
Obstetric  and  Gynaecological  Surgeon,  London  Hospital.  Seventh 
Edition.  9  Plates  and  389  Text-figures.  21s.  net. 

Gynaecology.  By  T.  W.  Eden  and  C.  Lockyer,  M.D., 

F.R.C.P.,  F.R.C. S.  Third  Edition.  556  Illustrations  and  32  Coloured 
Plates.  36s.  net. 

A  Short  Practice  of  Midwifery,  embodying  the 

Treatment  adopted  in  the  Rotunda  Hospital,  Dublin.  By  Henry  J ellett, 
M.D.,  B.A.O.Dub.,  late  Master,  Rotunda  Hospital,  Dublin.  Tenth 
Edition.  3  Coloured  Plates  and  283  Illustrations.  18*.  net.  A  Short 
Practice  of  Midwifery  for  Nurses,  with  a  Glossary  of  Medical  Terms, 
and  the  Regulations  of  the  C.M.B.  Eighth  Edition.  4  Coloured  Plates 
and  176  Illustrations.  8*.  6 d.  net.  A  Practice  of  Gynaecology.  Fifth 
Edition.  15  Col.  Plates  and  417  Illustrations  (many  coloured).  25».  net. 
A  .Short  Practice  of  Gynaecology.  Revised  by  Professor  R.  E. 
Tottenham,  M.D.,  F.R.C. P.I.  Sixth  Edition.  With  365  Illustrations, 
(many  in  colour).  21*.  net.  The  Causes  and  Prevention  of 
Maternal  Mortality.  15s.  net. 

A  Manual  for  Midwives.  By  J.  B.  Banister,  M.I)., 

F.R.C. S.  Fourth  Edition.  53  Illustrations.  6s.net. 

Caesarean  Section.  By  Frances  Ivens-Knowles, 

C.B.JE.,  M.B.,  M.S.,  Honorary  Surgeon,  Clapham  Maternity  Hospital, 
London.  5s.  net. 

By  R.  A.  Gibbons,  M.D.,  F.R.G.S.Ed. 

A  Lecture  on  Dysmenorrhoea.  2s.  Qd.  net.  A  Lecture  on  Sterility  :  its 
/Etiology  and  Treatment.  2s.  6 d.  net.  A  Lecture  on  Pruritus 
Vulvae  :  its  /Etiology  and  Treatment.  2s.  6d.net. 

Practical  Talks  to  Midwives.  By  E.  M.  Dottbleday, 

S.R.N.,  Sister  Tutor,  Post  Certificate  School  for  Midwives,  Camberwell. 
17  Illustrations.  3s.  6 d.  net. 
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Medical  Jurisprudence 
Ophthalmology 


Recent  Advances  in  Forensic  .Medicine.  Bv  Sydney 

feui  iH,  M.D.,  DP.  H.,  Regius  Professor  of  Forensic  Medicine.  University 
of  Edinbuigh,  and  J.  Glaister,  Jnr.,  M.D.,  Ch.B.,  Professor  of  Forensic 
Medicine,  Cairo.  66  Illustrations.  12s.  6rf.  net. 

An  Introduction  to  Forensic  Psychiatry  in  the 

Criminal  Courts.  By  W.  N.  East,  M.D.  16s.  net. 

Some  Famous  Medical  Trials.  By  L.  A.  Parry,  M.D., 

F.R.C.S.  I0s.6rf.net. 

Forensic  Medicine.  By  Sydney  Smith,  M.D.,  D.P.H., 

Reyius  Professor  of  Forensic  Medicine,  University  of  Edinburgh. 
Third  Edition.  170  Illustrations  24«.  net, 

Forensic  Medicine.  Illustrated  by  Photographs  and 

Descriptive  Cases.  By  H.  Littlejohn,  F  R.C.S  Ed.  183  Ulus.  158.net. 

Medical  Jurisprudence:  its  Principles  and  Practice. 

By  Alfred  S.  Taylor,  M.D.  Eighth  Edition,  by  Sydney  Smith,  M.D., 
D.P.H.,  and  VV.  G.  H.  Cook,  LL.D,,  Barrister-at-Law.  2  vols.  £3  3s.  net! 

Recent  Advances  in  Ophthalmology.  By  W.  Stewart 

Duke-Eldee,  M.D.,  F.R.C.S.,  Assistant  Ophthalmic  Surgeon,  St.  George’s 
Hospital.  Second  Ed.  4  Coloured  Plates  and  110  Text-figs.  12s.  6rf.  net. 
Also  by  Dr.  Duke-Elder. 

The  Practice  of  Refraction.  208  Ulus.  12s.  6d.  net. 

A  Handbook  of  Ophthalmology.  By  Humphrey 

Neame,  F.R.C.S.,  and  B'.  A.  Williamson-Noble,  F.R.C.S.  12  Coloured 
Plates.  194  Illustrations.  128.  6rf.  net. 


Eye,  including  Physiological 

Goulden,  O.B.E.,  M.D.,  F.R.C.S.,  180  Illus- 


Refraction  of  the 

Optics  By  Charles 
trations.  10.«.  6rf.  net. 

Medical  Ophthalmology.  By  R.  Foster  Moore, 

O.B.E.,  F.R.C.S.  Second  Edition.  92  Illustrations.  18s.net. 

Refraction  of  the  Eye.  By  G-.  Hartridge,  F.R.C.S. 

16th  Edition.  110  Illustrations.  7s.6rf.net.  The  Ophthalmoscope .  6th 
Edition.  65  Illustrations  and  4  Plates.  6s.  6rf.  net. 

Diseases  of  the  Eye  :  a  Manual  for  Students  and 

Practitioners.  By  Sir  J.  H.  Parsons,  C.B.E.,  D.Sc.,  F.R.C.S.,  F.R.S., 
Ophthalmic  Surgeon,  University  College  Hospital  ;  Sixth  Edition.  348 
Illustrations  and  20  Coloured  Plates.  18s.  net.  Elementary  Ophthalmic 

Optics,  including  Ophthalmoscopy  and  Retinoscopy.  66  Illustra¬ 
tions.  6s.  6rf.  net. 

Sight  =  Testing  Made  Easy,  including  Chapter  on 

Retinoscopy.  By  W.  W.  Hardwicke,  M.D.  Fourth  Edition.  5s.  net. 

The  Ophthalmoscope  and  Howto  Use  It.  By  A.  Free- 

lanu  Fergus,  LL.D.,  M.D.,  F.R.S.E.  2nd  Edition.  17  Illus.  38.6rf.net. 

Principles  of  Ophthalmoscopy  and  Skiascopy.  By 

G.  F.  Alexander,  M.B.,  C.M.  31  Illustrations.  5s.  net 

Ophthalmological  Society  of  the  United  Kingdom. 

Transactions.  Annually.  30s.  net. 

The  Slit-Lamp  Microscopy  of  the  Living  Eye.  By 

F.  Ed.  Koby.  Translated  by  C.  B.  Gould  fn,  O.B.E.,  M.D.,  F.R.C.S., 
and  Clara  L.  Harris,  M.B.,  Ch.B.  Second  Edition.  164  Illus.  15s.  net. 

Ophthalmic  Nursing.  By  M.  H.  Whiting,  F.R.C.S. 

51  Illustrations,  on.  net. 
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Otology  0  Paediatrics  e>  Dentistry 


The  Labyrinth  of  Animals,  including  Mammals, 

Birds,  Reptiles,  and  Amphibians.  By  Albert  A.  Gray,  M.D.(Glas.), 
F.R.S.E.  Yol.  I,  with  31  Stereoscopic  Plates.  21s.  net  (including 
Stereoscope).  Yol.  II.  45  Stereoscopic  Plates.  25s.net. 

Manual  of  Diseases  of  Nose  and  Throat.  By  C.  Gr. 

Coakley,  M.D.  Seventh  Edition.  153  Jllus.  and  7  Coloured  Plates.  18s.net. 

The  Pharmacopoeia  of  the  Hospital  for  Diseases 

of  the  Throat,  Nose,  and  Ear.  Seventh  Edition.  2s.  6 d.  net. 

Diseases  of  the  Ear.  By  T.  Mark  Hovell,  Senior  Aural 

Surgeon  to  the  London  Hospital.  2nd  Edition.  128  Engravings.  21s.net. 

Mothercraft :  Antenatal  and  Postnatal.  By  Begi- 

nald  C.  Jewesbury',  D.M.,  E.R.C.P. ,  Physician  in  Charge  of  the 
Children’s  Dept.,  St.  Thomas’s  Hospital.  21  Illus.,  13in  Colour.  lu«.6d. 

Recent  Advances  in  Diseases  of  Children.  By 

W.  J.  Pearson,  D.S.O.,  D.M.,  F.R.C.P.,  and  W.  G.  Wyllie,  M.D., 
M.R.C.P.  Second  Edition.  20  Plates  and  34  Text-figures.  15s.  net. 

The  Modern  Practice  of  Pediatrics.  By  William 

Palmer  Lucas,  M.D.,  LL.D.  126  Illustrations.  30s.net. 

Premature  and  Congenitally  Diseased  Infants. 

By  Julius  H.  Hess,  M.D.  With  189  Illustrations.  18s.  net. 

The  Diseases  of  Children.  By  Sir  J.  F.  Goodhart,BL, 

M.D.,  F.R.C.P.,  and  G.  F.  Still,  M.D.,  F.R.C.P.  Twelfth  Edition.  68 
Illustrations.  28s.  net. 

The  Mothercraft  Manual.  By  M.  Liddiard,  S.B.N., 

Matron,  Mothercraft  Training  Society.  8th  Edition.  36  Illus.  3s.6d.net. 

An  Introduction  to  Dental  Anatomy  and  Physio» 

logy,  Descriptive  and  Applied.  By  A.  Hopewkll-Smith,  L.D.S.Eng. 
With  6  Plates  and  340  Illustrations  21s.  net.  The  Normal  and  Patho- 
logical  Histology  of  the  Mouth.  Yol.  I,  Normal  Histology.  Vol.  II, 
Pathological  Histology.  With  658  Illustrations.  2  vols.  £2  2s.  per  set. 

Dental  Anatomy,  Human  and  Comparative:  a 

Manual.  By  Charles  S.  Tomes,  M.A.,  F.R.S.  Edited  by  H.  W.  Marett 
Tims,  O.B.E.,  M.A.,  M.D.,  F.Z.S.,  and  C.  Bowdlkr  Henry,  L.R.C.P., 
M.R.C.S.,  L.D.S.Eng.  Eighth  Edition.  325  Illustrations.  18s.  net. 

A  System  of  Dental  Surgery.  By  Sir  John  Tomes, 

F.R.S.  Revised  by  C.  S.  Tomes,  M.A.,  F.R.S. ,  and  Walter  S. 
Nowell,  M.A.Oxon.  Fifth  Edition.  318  Engravings.  15s.  net. 

An  Atlas  of  Dental  Extractions,  with  Notes  on  the 

Causes  and  Relief  of  Dental  Pain.  By  C.  Edward  Wallis,  M.R.C.S., 
L.R.C.P.,  L.D.S.  Second  Edition.  With  11  Plates.  6s.net. 

A  Manual  on  Dental  Metallurgy.  By  Ernest  A.  Smith, 

Assay  Otfiee,  Sheffield.  Fourth  Edition.  37  Illustrations.  12s.  6 d.  net. 

Synopsis  of  Dentistry.  By  A.  B.  Gr.  Underwood, 

B.S.,  L.D.  S.Eng.  With  10  Illustrations.  9s.6d.net. 

Handbook  of  Mechanical  Dentistry.  By  J.  L. 

Dudley  Buxton,  L.D.S.,  Dental  Surgeon,  University  College  Hospital. 
With  168  Illustrations.  12s.  6d.  net. 

Operative  Dentistry.  By  W.  H.  O.  McGehee,  M.D., 

D.D.S.  1040  Illustrations.  42s.  net. 
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Colloid  Aspects  of  Food  Chemistry.  By  W.  Clayton,  D.Sc.,  F.I.C.  64 

Illustrations.  36s.  net. 

The  Chemistry,  Flavouring  and  Manufacture  of  Chocolate  Confec¬ 
tionery  and  Cocoa.  By  H.  R.  Jensen,  M.Sc.,  F.I.C.  23  Illustrations. 
27s.  net. 

A  Chemical  Dictionary  :  Containing  the  Words  generally  used  in 

Chemistry  and  many  of  the  Terms  used  in  the  Related  Sciences.  By 
Ingo  W.  D.  Hackh,  San  Francisco.  Over  100  Tables.  232  111ns.  45s.net. 

Recent  Advances  in  Analytical  Chemistry.  Edited  by  C.  A.  Mitchell, 
D.Sc.,  M.A.,  F.I.C.  Yol.  I. — Organic.  25  Illustrations.  15s.  net. 

Yol.  II— Inorganic.  26  Illustrations.  15s.net. 

The  Chemical  Analysis  of  Foods.  By  H.  E.  Cox,  M.Sc.,  38  Ulus.  18s.net. 

Modern  Methods  of  Cocoa  and  Chocolate  Manufacture.  By  H.  W. 

Bywateks,  D.Sc.,  Ph.D.,  A.R.C.S.,  F.I.C.  108  Illustrations.  21s.  net. 
Parry’s  Cyclopaedia  of  Perfumery.  By  E.  J.  Parry,  B. Sc.,  F.I.C.,  F.C.S., 
Analytical  and  Consulting  Chemist.  2  Yols.  36«.  net. 

Gasworks  Laboratory  Handbook.  By  W.  I.  Ineson,  Chief  Chemist,  Brad¬ 
ford  Corporation  Gasworks.  55  Illustrations.  9*.  6d.  net. 

Organic  Medicaments  and  their  Preparation.  By  E.  Fourneau.  Trans¬ 
lated  by  W.  A.  Silvester,  M.Sc.  22  Illustrations.  15«.  net. 

The  Fundamental  Processes  of  Dye  Chemistry.  By  H.  E.  Fierz-David. 

Translated  by  F.  A.  Mason,  Ph.D.  45  Illus.  including  19  Plates.  21*.  net, 
A  Junior  Inorganic  Chemistry.  By  R.  H.  Spear,  M.A.  Second  Edition. 
97  Illustrations.  6*.  6 d.  Also  Part  1  (up  to  Atomic  Theory).  3*.  6d.  net. 

Explosives.  Their  Manufacture,  Properties,  Tests,  and  History.  By 

A.  Marshall,  A.C.G.I.  Second  Edition.  3  vols.  158  Illustrations. 
Yols.  I  and  II,  £3  3*.  net.  Vol.  Ill,  £2  2s.  A  Short  Account  of  Ex¬ 
plosives.  7«.  6d.  net.  A  Dictionary  of  Explosives.  15s.  net. 
Inorganic  and  Organic  Chemistry.  By  C.  L.  Bloxam.  Eleventh  Edition. 

By  A.  G.  Bloxam,  F.I.C.,  and  S.  Judd  Lewis,  D.Sc.,  F.I.C.  36s.  net. 
Treatise  on  Applied  Analytical  Chemistry.  Edited  by  Prof.  Y.  Yilla- 
vecchia.  Translated  by  T.  H.  Pope,  B.Sc.  Vol.  I.  With 58 Illustrations. 
21s.net.  Yol.  II.  With  105  Illustrations.  25s.net. 

Treatise  on  General  and  industrial  Chemistry.  By  Dr.  Ettore  Molinari. 
Second  English  Edition.  Translated  by  T.  H.  Pope,  B.Sc.,  F.I.C. 
Yol.  I. —  Inorganic.  328  Illus.,  42s.  net.  Vol.  II. — Organic.  Part  I. 
254  Illus.,  30s.  net.  Part  II.  303  Illus.,  30s.  net. 

Ammonia  and  the  Nitrides.  By  E.  B.  Maxted,  Ph.D.,  B.Sc.  7s.  Qd.  net. 
The  Plant  Alkaloids.  By  T.  A.  Henry,  D.Sc.  2nd  Edition.  8  Plates.  28s.net. 
Industrial  Organic  Analysis.  By  Paul  S.  Arup,  B.Sc.,  A.C.G.I.  Second 
Edition.  25  Illustrations.  12s.  6 d.  net. 

Microbiology  for  Agricultural  and  Domestic  Science  Students.  Edited 
by  C.  E.  Marshall.  Third  Edition.  With  200  Illustrations.  24*.  net. 

Cocoa  and  Chocolate  :  their  Chemistry  and  Manufacture.  By  R. 

Whymper.  Second  Edition.  With  16  Plates  and  38  figures.  42s.net. 
Reagents  and  Reactions.  By  E.  Tognoli.  Trans,  by  C.  A.  Mitchell, 
D.Sc.  7s.  Qd.  net. 

Laboratory  Manual  of  Elementary  Colloid  Chemistry.  By  E.  Hatschek. 

Second  Edition.  With  21  Illustrations.  7s.  Qd.  net. 

Practical  Physiological  Chemistry.  By  P.  B.  Hawk,  M.S.,  Ph.D.  Tenth 
Edition.  With  6  Coloured  Plates  and  280  Text-figures.  32s.  net. 

The  Atmospheric  Nitrogen  Industry.  By  Dr.  I.  B.  Waeser.  Translated 
by  E.  Fyleman,  Ph.D.  2  Vols.  72  Illustrations.  42s.  net. 

Laboratory  Manual  for  the  Detection  of  Poisons  and  Powerful  Drugs. 
By  Dr.  Wilhelm  Autenrikth.  Translated  by  W.  H.  Warren,  Ph.D. 
6th  Edition,  translated  from  5th  German  Edition.  60  Illus.  32s.  net. 
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Adulteration  and  Analysis  of  Foods  and  Drugs.  By  J.  F.  Liverseege, 
F.I.C.,  Ph.C.,  Formerly  Public  Analyst  to  the  City  of  Birmingham. 
Foreword  by  the  Right  Honourable  Neville  Chamberlain,  M.P., 
Formerly  Minister  of  Health.  36*.  net. 

Recent  Advances  in  Physical  Chemistry.  By  Samuel  Glasstone,  D.Sc., 
Ph.D.  32  Illustrations.  15s.net. 

Theoretical  and  Experimental  Physical  Chemistry.  By  J.  C.  Crocker, 
M.A.,  D.Sc.,  F.I.C.,  and  F.  Matthews,  Ph.D.,  B.Sc.,  F.I.C.  145  Illus¬ 
trations.  21*.  net. 

The  Preparation  and  Analysis  of  Organic  Compounds.  By  J.  Bernard 

Coleman,  A. R.C. Sc.,  and  Francis  Arnall,  Ph.D.  42  Illus.  15s.net. 
Theoretical  Organic  Chemistry.  By  Francis  Arnall,  Ph.D.,  M.Sc.,  and 
Francis  W.  Hodges,  M.  Sc.  Parti.  30  Illustrations.  115  Experiments. 
10*.  6d.  net.  Part  II.  12s.  6d.  net. 

The  Chemistry  of  the  Proteins  and  its  Economic  Applications.  By 

Dorothy  Jordon  Lloyd,  D.Sc.,  F.I.C.  50  Illustrations.  10*.  6d.  net. 
Oils,  Fats  and  Fatty  Foods.  By  E.  Richards  Bolton  F.I.C.,  F.C.S. 

Second  Edition.  12  Plates  and  34  Text-figures.  30*.  net. 

Quantitative  Organic  Microanalysis  By  F.  Pkegl,  D.Sc.,  Translated  by 

E.  Fyleman,  B.Sc.,  Ph.D.  Second  Edition.  51  Illustrations.  15*.  net. 
Sutton’s  Systematic  Handbook  of  Volumetric  Analysis.  11th  Edition,  by 

W.  L.  Sutton,  F.I.C.,  and  A.  E.  Johnson,  B.So.,  F.I.C.  120  Illus.  35*.  net. 
A  Text  =  Book  of  Practical  Chemistry.  By  G.  F.  Hood,  M.A.,  B.Sc.,  and 
J.  A.  Carpenter,  M.A.  162  Illus.  21*.  net. 

Introduction  to  Qualitative  Chemical  Analysis.  By  C.  R.  Fresenius.  17th 
Edition,  translated  by  C.  A.  Mitchell,  D.Sc.  57  Illustrations.  36*  net. 
The  Analyst’s  Laboratory  Companion.  By  A.  E.  Johnson,  B.Sc.,  F.I.C. 
Fifth  Edition.  10*.  6 d.  net. 

Allen’s  Commercial  Organic  Analysis  :  Fifth  Edition,  in  10  vols.  Edited  by 
C.  A.  Mitchell,  D.Sc.,  M.A.,  S.  S.  Sadiler,  S.B.,  and  C.  E.  Lathrop, 
A.B.,  Ph.D.  Vols.  1  —  9  Ready.  32*.  net  each  volume. 

Volumetric  Analysis  for  Students  of  Pharm,  and  General  Chemistry. 

By  C.  H.  Hampshire,  B.Sc.,  F.I.C.  Fourth  Edition.  7s.6d.net. 
Quantitative  Chemical  Analysis  (Clowes  &  Coleman).  Thirteenth  Edi¬ 
tion.  Revised  by  D.  Stockdale,  Ph.D.,  A.I.C.,  and  J.  Dexter,  B.Sc., 
A.I.C.  133  Illustrations.  18s.net. 

Qualitative  Analysis.  By  F.  Clowes,  D.Sc.,  and  J.  B.  Coleman,  A  R.C. Sei. 
Ninth  Edition.  84  Illustrations.  12s.  6d.  net.  Elementary  Practical 
Chemistry.  Part  I.  General  Chemistry.  7th  Ed.  76  Illustrations. 
6s.  net. 

Elementary  Analytical  Chemistry.  By  F.  Clowes  and  J.  B.  Coleman, 
11th  Edition  revised  by  Francis  Arnall,  Ph.D.,  and  F.  N.  Appleyard, 

F. I.C.,  Ph.C.  6s.  net. 

An  Elementary  Text=  Book  of  General  Microbology.  By  Ward  Giltner, 
99  Illustrations.  15s.net. 


Text-Books  of  Chemical  Research  and  Engineering. 

Edited  by  W.  P.  Dreaper,  O.B.E.,  F.I.C. 

Clouds  and  Smokes.  The  Properties  of  Disperse  Systems  in  Gases.  By 
W.  E.  Gibbs,  D.Sc.  30  Illustrations.  10s.  6 d.  net. 

The  Theory  of  Emulsions  and  their  Technical  Treatment.  By  W.  Clayton, 
D.Sc.  Second  Edition.  Foreword  by  Prof.  F.  G.  Donnan,  F.R.S.  42  Illus¬ 
trations.  15*.  net. 

Catalytic  Hydrogenation  and  Reduction.  By  E.  B.  Maxted,  Ph.D.,  B.Sc., 

F.C.S.  With  12  Illustrations.  5*.  net. 

Molecular  Physics  and  the  Electrical  Theory  of  Matter.  By  J.  A. 

Crowther,  Sc.D.  Fourth  Edition.  With  33  Illustrations.  7s.6d.net. 
Notes  on  Chemical  Research.  By  W.  P.  Dreaper,  O.B.E.,  F.I.C.  Second 
Edition.  7s.  6d.  net. 

An  Introduction  to  the  Physics  and  Chemistry  of  Colloids.  By  Emil 

Hatschek.  Fifth  Edition.  With  22  Illustrations.  7s.  6d.  net. 

Catalysis  and  its  Industrial  Applications.  By  E.  Jobbing,  M.C.,  A. R.C. Sc., 
B.Sc.,  F.C.S.  Second  Edition.  12  Illustrations.  7s.6d.  net. 
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Recent  Advances  in  Atomic  Physics.  By  Gaetano 

Cas r klfran chi,  Professor,  High  School  for  Engineers,  Milan.  Trans¬ 
lated  by  W.  S.  Stilus,  Ph.D.,  and  J.  W.  T.  Walsh,  M.A.,  D.Sc..  The 
National  Physical  Laboratory,  Teddington.  2  Vols.  190  Illustrations. 
15*.  net.  each  vol. 

Recent  Advances  in  Physics  (Except  Atomic).  By 

F.  H.  Newman,  D.Sc.  51  Illustrations.  15s.  net. 

A  Text-book  of  Physics.  Seventh  Edition.  Edited  by 

A.  Wilmeij  Durr,  D.Sc.  Illustrated.  18*. 

The  Physics  of  X  =  Ray  Therapy.  By  W.  V.  Mayneoed, 

M.Sc.  106  Illustrations.  10s.  6d.  net. 

Elementary  Physics.  By  G.  Stead,  M.A.  Third 

Edition.  291  Illustrations.  10s.  6rf.  net. 

The  Principles  of  Radiography.  By  J.  A.  Ceowther, 

Sc.D.,  F.Inst.P.  With  55  Illustrations.  7s.  6d.  net. 

Recent  Advances  in  Microscopy.  Edited  by  A.  Piney, 

M.D.,  M.R.C.P.  12*.  6 d.  net. 

Elementary  Histological  Technique  for  Animal  and 

Plant  Tissues.  By  J.  T.  Holder,  F.R.M.S.  23  Illustrations.  7s.  6<Z.  net. 

The  Microtomist’s  Vade  =  Mecum.  By  Arthur  Bolles 

Lee.  Ninth  Edition.  Edited  by  J.  Bronte  Gatenby,  D.Sc.  30s.net. 

Plant  Anatomy.  By  William  Chase  Stevens,  Prof,  of 

Botany  in  the  Univ.  of  Kansas.  Fourth  Edition.  155  Illustrations.  21s.net. 

A  Text= book  of  Mycology  and  Plant  Pathology. 

By  J.  W.  Harshberger.  With  271  Illustrations.  21s.  net. 

A  Text-Book  of  Botany,  for  Medical  and  Pharma¬ 
ceutical  Students.  By  J.  Small,  D.Sc.,  F.L  S.  Second  Edition.  1350 
Illustrations.  21*.  net.  Practical  Botany.  35  Illustrations.  10s.  6 d. 
net.  Pocket  Lens  Plant  Lore.  25  Illustrations.  5s.  net. 


Recent  Advances  in  Plant  Physiology.  By  E.  C. 

Bakton- Wright,  M.Sc.  51  Illustrations.  12s.  6 d.  net.  Recent  Ad  = 
vances  in  Botany.  60  Illustrations.  12s.  6d.  net. 

Recent  Advances  in  Entomology.  By  A.  D.  Imms, 

D.Sc.,  F.R.S.,  Chief  Entomologist,  Rothamsted  Experimental  Station, 
Harpenden.  84  Illustrations.  12*.  6 d.  net. 

Recent  Advances  in  Plant  Genetics.  By  F.  W.  San- 

somk,  Ph.D.,  F.L.S.,  F.R  S.E.,  and  J.  Philip,  B.Sc.,  F.L.S.,  Research 
Workers,  John  Innes  Horticultural  Institution.  55  lllus.  15s.  net. 

Recent  Advances  in  Cytology.  By  C  D.  Darlington, 

D.Sc.,  Ph.D.,  Cytologist,  John  Innes  Horticultural  Institution.  Foreword 
by  J.  B.  S.  Haldane,  M  A.,  F.R.S.  8  Plates,  109  Text-figures  and  66 
Tables.  18*.  net. 

Recent  Advances  in  Town  Planning.  By  Thomas 

Adams,  F.S.I.,  P.P.T.P.I.,  with  F.  Longstrkth  Thompson,  V.P.T.P.I., 
F.S  I., ;  E.  Maxwell  Fry,  B.Arch.,  A.R.I.B.A.  ;  and  J.  W.  R.  Adams, 
A.M.T.P.I.  With  2  Col.  Maps  and  87  Illustrations.  25s.net. 
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